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MODIFIERS OF THE p53 PATHWAY AND METHODS OF USE 

REFERENCE TO RELATED APPLICATIONS 

This application claims priority to U.S. provisional patent applications 60/338,733 
filed 10/22/2001 and 60/357,600 filed 2/15/2002. The contents of the prior applications 
are hereby incorporated in their entirety. 



The p53 gene is mutated in over 50 different types of human cancers, including 
familial and spontaneous cancers, and is believed to be the most commonly mutated gene 
in human cancer (Zambetti and Levine, FASEB (1993) 7:855-865; HoUstein, et aU 
Nucleic Acids Res. (1994) 22:3551-3555). Greater than 90% of mutations in &e p53 gene 
are missense mutations that alter a single amino acid that inactivates p53 function. 
Aberrant forms of human p53 are associated with poor prognosis, more aggressive tumors, 
metastasis, and short survival rates (Mitsudomi et al., Clin Cancer Res 2000 Oct; 
6(10):4055-63; Koshland, Science (1993) 262:1953). 

The human p53 protein normally functions as a central integrator of signals including 
DNA damage, hypoxia, nucleotide deprivation, and oncogene activation (Prives, Cell 
(1998) 95:5-8). In response to these signals, p53 protein levels are greatly increased with 
the result that the accumulated pS3 activates cell cycle arrest or apqptosis depending on 
the nature and strength of these signals, bideed, multiple lines of experimental evidence 
have pointed to a key role for p53 as a tumor suppressor (Levine, Cell (1997) 88:323-331). 
For example, homozygous pS3 "knockout" mice are developmentally normal but exhibit 
nearly 100% incidence of neoplasia in the first year of life (Donehower et al,. Nature 
(1992) 356:215-221). 

The biochemical mechanisms and pathways through which pS3 functions in normal 
and cancerous cells are not fully understood, but one clearly important aspect of p53 
function is its activity as a gene-specific transcriptional activator. Among the genes with 
known p53-response elements are several with well-characterized roles in either regulation 
of the cell cycle or apoptosis, including GADD45, p21/Wafl/Cipl, cyclm G, Bax, IQF- 
' BP3, and MDM2 (Levine, Cell (1997) 88:323-331). 

Leucine-rich repeats OLRRs) are short motifs of 22-28 residues in length and are found 
in various cytoplasmic, membrane, and extracellular protems (Rotiiberg, J. et al. (1990) 
Genes Dev (12A): 2169-87). Tliese proteins play diverse roles, with protein-protein 
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interactions being the most common property. In vitro studies of a synthetic LRR from 
Drosophila Toll protein have implied that the peptides form gels by adopting beta-sheet 
structures that form extended filaments. These results support the idea that LRRs mediate 
protein-protein interactions and cellular adhesion (Gay, N. (1991) FEBS Lett; 291(1): 87- 
91). Other functions of LRR-containing proteins include the binding of enzymes (Tan, F. 
et al. (1990) J Biol Chem; 265(1): 13-9) and vascular repair (ffickey, M. (1989) Proc Nad 
Acad Sci U S A; 86(17): 6773-7). The 3-D structure of ribonuclease inhibitor, a protein 
containing 15 LRRs, has been determined (Kobe, B. and Deisenhofer, J. (1993) Nature; 
366(6457): 751-6) demonstrating LRRs to be a new class of alpha/beta fold. LRRs form 
elongated non-globular structures and are often flanked by cysteine rich domains. 

LRRNl is a protein containing nine LRRs, leucine rich repeat C-tenninal and N- 
terminal cysteine rich domains, and an immunoglobulin (Ig) domain. It shares sequence 
similarity with D2S448, a melanoma associated gene (Nagase, T. et al. (2000) DNA Res; 
7(2): 143-50). 

In vivo, insulin-like growth factors I (IGFl) and II (IGF2) are always complexed to 
one of a family of 6 IGF-binding proteins, IGFBPl, IGFBP2, IGFBP3, IGFBP4. IGFBP5, 
andIGFBP6. Until birth, biliary IGFBP/IGF complexes predoniinate in serum. In 
juvenile and adult mammals, howev^, 80% to 85% of serum IGFs are found in a temary 
complex composed of 1 molecule each of IGF, I0FBP3, and a protein that is found only in 
serum, the acid-labile subunit (ALS). ALS retains the IGFBP3/IGF complexes in the 
vascular con^>artment and extends the half life of IGFs in ttie circulation. Synthesis of 
ALS occurs mainly in liv^ after birth and is stimulated by growth hormone. Insulin-like 
growth factor binding protein acid-labile subunit (IGFALS) mediates the formation of 
IGFl and IGFBP3 complex (Leong, S. R., et al (1992) Mol Endocrinol 6:870-6). IGFALS 
is required for postnatal accumulation of IGFl and IGFBP3 but, consistent widi findings 
supporting a predominant role for locally produced IGFl, is not critical for growth. 
IGFALS is necessary for blood sugar regulation, and shows deficiency in non islet cell 
tumor hypoglycemia syndrome and in liver cirrhosis (Ottesen, L. H., et al (2001) Liver 21: 
350-6; Baxter, R. C. (1996) Horm Res 46, 195-201). 

The DNA ligase activity in most proliferating mammalian cells is due to the high 
molecular weight enzyme designated DNA ligase I (UGl). It acts as a DNA replication 
and repair enzyme (Lindahl, T.; Barnes, D. (1992) Annu. Rev. Biochem 61: 251-281). 
Mutations in genes in this location are known to cause a Bloom syndrome-like phenotype 
with immmunodeficiency, growth retardation and predisposition to cancer (Barnes, D. et 
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al. (1992) Genomics 12: 164-166). LIGl is thought to mediate increased expression in 
quiescent cells in response to growth factors. 

NAG14 is a protein containing eight LRRs, leucine rich repeat C-terminal and N- 
tenninal cysteine rich domains, and an immunoglobulin (Ig) domain. It is similar to 
chondroadherin (Shen, Z. et al. (1998) Biochem J; 330 ( Pt l):549-57). 

KIAA1580 is a protein containing an immunoglobulin (Ig) domain, a leucine rich 
repeat N-terminal and C-terminal cysteine rich domain and nine UKRs. It is similar to 
glycoprotein V (Kitaguchi, T. et al. (1997) Thromb Res; 87(2):235-44). 

DKFZp76 is a protein containing three LRRs, a leucine rich repeat C-terminal cysteine 
rich domain and an irmnunoglobulin (Ig) domain. It has a region of low homology to a 
region of melanoma associated gene D2S448. 

The FLRT family of proteins structurally resembles small leudne-rich proteoglycans 
found in the extracellular matrix (ECM). The ECM is composed of coUagens, 
proteoglycans, and noncollagenous glycoproteins, which provide cells and tissues with a 
mechanical scaffold for adhesion, migration, and signal transduction. These functions are 
varied and complex and depend on interactions between ECM components and cellular 
receptors, such as integrins and proteoglycans, which are located at the cell surface (Lacy, 
S. et al. (1999) Genomics 62: 417-426). 

Fibronectin leucine rich transmembrane protein 1 (FLRTl) is a meinber of the FLRT 
family, which has a putative type I m^brane protein with ten LRRs flanked by cysteine- 
rich regions (Lacy, S. et al. (1999) supra). ELRTl is expressed in adult and fetal bram and 
kidney, and portions of the brain. FLRTl functions in cell adhesion and/or receptor 
signaling (Lacy, S. et al. (1999) supra). 

FLRT2 (KIAA040S) is a protein with eighteen LRRs, two leucine rich repeat C- 
terminal and two leucine rich repeat N-terminal cysteine rich domains and two fibronectin 
type m domains. It is similar to mouse fibromodulin (Ishikawa et al. (1997) DNA Res. 4: 
307-313). FLRT2 is expressed in pancreas, skeletal muscle, brain, and heart FLRT2is 
also thought to be involved in cell adhesion and/or receptor signaling (Lacy, S. et al. 
(1999)jiipra). 

Fibronectin leucine rich transmembrane protein 3 (FLRT3) is also a member of the 
FLRT family, which has a putative type I membrane protein with ten LRRs flanked by 
cysteine-rich regions. It may function as a receptor involved in cell-cell contact and cell 
adhesion (Lacy, S. et al. (1999) supra). FLRT3 is expressed in kidney, skeletal muscle, 
lung, and brain, and at lower levels m pancreas, liver, placenta, and heart. 
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The ability to manipulate the genomes of model organisms such as Drosophila 
provides a powerful means to analyze biochemical processes that, due to significant 
evolutionary conservation, have direct relevance to more complex vertebrate organisms. 
Due to a high level of gene and pathway conservation, the strong similarity of cellular 

5 processes, and the functional conservation of genes between these model organisms and 
mammals, identification of the involvement of novel genes in particular pathways and 
their functions in such model organisms can directly contribute to the understanding of the 
correlative pathways and methods of modulating them in mammals (see, for example, 
MechlerBMet al., 1985 EMBO J 4:1551-1557; Gateff E. 1982 Adv. Cancer Res. 37: 33- 

10 74; Watson KL., et al., 1994 J Cell Sci. 18: 19-33; Miklos GL, and Rubin GM. 1996 Cell 
86:521-529; Wassarman DA, et al., 1995 Curr Opin Gen Dev 5: 44-50; and Booth DR. 
1999 Cancer Metastasis Rev. 18:261-284). For example, a genetic screen can be carried 
out in an invertebrate model organism having underexpression (e.g. knockout) or 
overexpression of a gene (referred to as a "genetic entry point") that yields a visible 

IS phenotype. Additional genes are mutated in a random or targeted manner. When a gene 
mutation changes the original phenotype caused by the mutation in the genetic entry point, 
the gene is identified as a •'modifier'* involved in the same or overlapping pathway as the 
genetic entry pomt When the genetic entry point is an ortholog of a human gene 
inq>Iicated in a disease pathway, such as p53, modifier genes can be identified that may be 

20 attractive candidate targets for novel therapeutics. 

All references cited herein, includmg patents, patent applications, publications, and 
sequence information in referenced Genbank identifier numbers, are incorporated herein in 
dieir entireties. 

25 SUMMARY OF THE INVENTION 

We have discovered genes that modify the pS3 pathway in Drosophila^ and identified 
their human orthologs, heremafier referred to as HM. The invention provides methods for 
utilizing diiese pS3 modifier genes and polypeptides to identify HM-modulating agents that 
are candidate therapeutic agents diat can be used in the treatment of disorders associated 

30 with defective or impaired pS3 function and/or HM function. Preferred HM-modulating 
agents specifically bind to HM polypeptides and restore p53 function. Other preferred 
HM-modulating agents are nucleic acid modulators such as antisense oligomers and RNAi 
that repress HM gene expression or product activity by, for example, binding to and 
inhibiting the respective nucleic acid (i.e. DNA or mSNA). 
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HM modulating agents may be evaluated by any convenient in vitro or in vivo assay 
for molecular interaction with an HM polypeptide or nucleic acid. In one embodiment, 
candidate HM modulating agents are tested with an assay system comprising an HM 
polypeptide or nucleic acid Agents that produce a change in the activity of the assay 

5 system relative to controls are identified as candidate p53 modulatmg agents. The assay 
system may be cell-based or cell-free. HM-modulating agents include HM related 
proteins (e.g. dominant negative mutants, and biotherapeutics); HM-specific antibodies; 
HM-specific antisense oligomers and oth^ nucleic acid modulators; and chemical agents 
that specifically bind to or interact with HM or compete with HM binding partner (e.g. by 

10 binding to an HM binding partner). In one specific embodiment, a small molecule 
modulator is identified using a binding assay. In specific embodiments, the screening 
assay system is selected from an apoptosis assay, a cell proliferation assay, an 
angiogenesis assay, and a hypoxic induction assay. 

Iq another embodiment, candidate p53 pathway modulating agents are further tested 

15 using a second assay system that detects changes in the p53 pathway, such as angiogenic, 
apoptotic, or cell proliferation changes produced by the originally identified candidate 
agent or an agent derived from the original agent The second assay system may use 
cultured cells or non-human animals. In specific embodiments, die secondary assay 
system uses non-human animals, including animals predetennined to have a disease or 

20 disorder implicating the p53 pathway, such as an angiogenic, apoptotic, or cell 
proliferation disorder (e.g« cancer). 

The invention further provides methods for modulating the HM function and/or the 
pS3 pathway in a mammalian cell by contacting the mammalian cell with an agent that 
specifically binds an HM polypeptide or nucleic acid. Hie agent may be a small molecule 

25 modulator, a nucleic add modulator, or an antibody and may be administered to a 
manunalian animal predetermined to have a pathology associated the pS3 pathway. 

DETAILED DESCRIPTION OF THE INVENTION 
Genetic screens were designed to identify modifiers of the pS3 pathway in DrosophUa, 
30 where a genetic modifier screen was carried out in which p53 was overexpressed in the 
wing (Ollmann M, et al., Cell 2000 101:91-101). Modifiers of die pS3 pathway were 
identified. Accordingly, vertebrate orthologs of these modifiers, and preferably die human 
orthologs. Human modifiers (HM) genes (i.e.i nucleic acids and polypeptides) are 
attractive drug targets for die treatment of pathologies associated with a defective p53 
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signaling pafliway, such as caBcer. Table 1 lists the modifiers and their orthologs (see 
example IT). 

hi vitro and in vivo methods of assessing HM function are provided herein. 
Modulation of the HM or their respective bmding partners is useful for understanding the 

5 association of the p53 pathway and its members in normal and disease conditions and for 
developing diagnostics and therapeutic modalities for p53 related pathologies. HM- 
niodulating agents that act by inhibiting or enhancing HM expression, directly or 
indirectly, for example, by affecting an HM function such as binding activity, can be 
identified using methods provided herein. HM modulating agents are useful in diagnosis, 

10 therapy and pharaiaceutical development. 

Nucleic acids and polypeptides of the invention 

Sequences related to HM nucleic acids and polypeptides that can be used in the 
invention are disclosed in Genbank (referenced by Genbank identifier (GI) or RefSeq 
15 number), and shown m Table 1. SEQ ID NOs for each disclosed sequence is also 
indicated in Table 1. 

The term "HM polypeptide" refers to a full-length HM protein or a functionally active 
fragment or derivative thereof. A "functionally active" HM fragment or derivative 
exhibits one or more functional activities associated with a full-length, wild-type HM 

20 protein, such as antigenic or inMnunogenic activity, ability to bind natural cellular 

substrates, etc. Hie functional activity of HM proteins, derivatives and fragments can be 
assayed by various methods known to one skilled in the art (Current Protocols in Protein 
Science (1998) CoUgan et d., eds., John Wiley & Sons, Inc., Somerset, New Jersey) and 
as further discussed below. In one embodunent, a functionally active HM polypeptide is 

25 an HM derivative capable of rescuing defective endogenous HM activity, such as m cell 
based or animal assays; the rescuing derivative may be from the same or a different 
species. For pmposes herein, functionally active fi:agments also include those fragments 
that comprise one or more structural domains of an HM, such as a binding domain. 
Protein domains can be identified using the PFAM program (Bateman A., et al.. Nucleic . 

30 Adds Res, 1999, 27:260-2). Methods for obtaming HM polypeptides are also further 
described below. In some embodunents, preferred fragments are functionally active, 
domain-containmg fragments comprising at least 25 contiguous amino acids, preferably at 
least 50, more preferably 75, and most preferably at least 100 contiguous ammo acids of 
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any one of SEQ ID NOs: 15-28 (an HM). In further preferred embodiments, the fragment 
comprises the entire functionally active domain. 

The term "HM nucleic acid" refers to a DNA or RNA molecule that encodes an HM 
polypeptide. Preferably, the HM polypeptide or nucleic acid or fragment thereof is from a 
human, but can also be an ortholog, or derivative thereof with at least 70% sequence 
identity, preferably at least 80%, more preferably 85%, still more preferably 90%, and 
most preferably at least 95% sequence identity with human HM. Methods of identifying 
orthlogs are known in the art. Normally, orthologs in different species retain the same 
function, due to presence of one or more protein motifs and/or 3-dimensional structures. 
Orthologs are generally identified by sequence homology analysis, such as BLAST 
analysis, usually using protein bait sequences. Sequences are assigned as a potential 
ortholog if the best hit sequence from the forward BLAST result retrieves the original 
query sequence in the reverse BLAST (Huynen MA and Bork P, Proc Natl Acad Sci 
(1998) 95:5849-5856; Huynen MA et al.. Genome Research (2000) 10:1204-1210). 
Programs for multiple sequence alignment, such as CLUSTAL (Thompson JD et al, 1994, 
Nucleic Acids Res 22:4673-4680) may be used to highlight conserved regions and/or 
residues of orthologous proteins and to generate phylog^etic trees. Li a phylogenetic tree 
representing multiple homologous sequences from diverse species (e.g., retrieved through 
BLAST analysis), orthologous sequences from two species generally appear closest on the 
tree with respect to all other sequences from these two species. Stroctural threading or 
othCT analysis of protein folding (e.g., using software by ProCeiyon, Biosciences, 
Salzburg, Austria) may also identify potential orthologs. In evolution, when a gene 
duplication event follows speciation, a single gene in one species, such as Drosophila^ 
may correspond to multiple genes (paralogs) in another, such as human. As used herein, 
the term "orthologs" ^compasses paralogs. As used h^ein, '^cent (%) sequmce 
identity" with respect to a subject sequencef, or a specified portion of a subject sequence, is 
defined as the percentage of nucleotides or amino adds in the candidate derivative 
sequence identical with the nucleotides or amino adds in the subject sequence (or 
specified portion thereof), after aligning the sequences and introducing gaps, if necessary 
to achieve the maximum percent sequence identity, as generated by the program WU- 
BLAST-2.0al9 (Altschul et al., J. MoL Biol. (1997) 215:403-410) with aU the search 
parameters set to default values. The HSP S and HSP S2 parameters are dynamic values 
and are established by the program itself depending upon the composition of the particular 
sequence and composition of the particular database against which die sequence of interest 
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is being searched. A % identity value is detennined by the number of matching identical 
nucleotides or amino acids divided by the sequence length for which the percent identity is 
being leported. "Percent (%) amino acid sequence similarity" is detennined by doing the 
same calculation as for determining % amino acid sequence identity, but including 
5 consCTvative amino acid substitutions in addition to identical amino acids m the 
computation. 

A conservative amino acid substitution is one in which an amino acid is substituted for 
another amino acid having similar properties such tiiat the folding or activity of the protein 
is not significantly affected. Aromatic amino acids tiiat can be substituted for each oflier 

10 are phenylalanine, tryptophan, and tyrosine; interchangeable hydrophobic amino acids are 
leucine, isoleucine, methionine, and valine; interchangeable polar amino acids are 
glutamine and asparagine; interchangeable basic amino acids are arginine, lysine and 
histidine; interchangeable acidic amino acids are aspartic acid and glutamic acid; and 
interchangeable small amino acids are alanine, serine, threonine, cysteine and glycine. 

15 Alternatively, an alignment for nucleic acid sequences is provided by the local 

homology algorithm of Smith and Watennan (Smith and Waterman, 1981, Advances in 
Applied Mathematics 2:482-489; database: European Bioinformatics Institute; Smith and 
Waterman, 1981, J. of MolecBioL. 147:195-197; Nicholas et al„ 1998, "A Tutorial on 
Searching Sequence Databases and Sequence Scoring Methods" (www.psc.edu) and 

20 references cited therein.; W.R. Pearson, 1991, Genonucs 11:635-650). This algoritimi can 
be applied to amino acid sequences by using the scoring matrix developed by Dayhoff 
Payhoff : Atlas of Protein Sequences and Structure, M. O. Dayhoff ed., 5 suppl. 3:353- 
358, National Biomedical Research Foundation, Washington, D.C.. USA), and normalized 
byGribskov (Gribskov 1986 Nucl. Acids Res. 14(6):6745-6763), The Smith-Waterman 

25 algoritimi may be employed where default parameters are used for scoring (for example, 
gap open penalty of 12, gap extension penalty of two). From die data generated, ttie 
"Match" value reflects "sequence identity." 

Derivative nucleic acid molecules of the subject nucleic acid molecules include 
sequences that hybridize to the nucleic acid sequence of any of SEQ ID NOs: 1-14. The 

30 stringency of hybridization can be controlled by temperature, ionic strength, pH, and the 
presence of denaturing agents such as formamide during hybridization and washing. 
Conditions routmely used are set out in readily available procedure texts (e.g, , Current 
Protocol m Molecular Biology, Vol. 1, Chap. 2.10, John Wiley & Sons, PubUshers (1994); 
Sambrook et aU Molecular Qoning. Cold Spring Harix>r (1989)). In some embodiments, 
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a nucleic acid molecule of the invention is capable of hybridizing to a nucleic acid 
molecule containing the nucleotide sequence of any one of SEQ ID N0s:l-14 under high 
stringency hybridization conditions that are: prehyhridization of filters containing nucleic 
acid for 8 hours to overnight at 65° C in a solution comprising 6X single strengfli citrate 
(SSC) (IX SSC is 0.15 M NaCl. 0.015 M Na citrate; pH 7.0), 5X Denhardt's solution, 
0.05% sodium pyrophosphate and 100 >ig/ml herring sperm DNA; hybridization for 18-20 
hours at 65° C in a solution containing 6X SSC, IX Denhardt's solution, 100 ^g/ml yeast 
tRNA and 0,05% sodium pyrophosphate; and washing of filters at 65° C for Ih in a 
solution containing O.IX SSC and 0.1% SDS (sodium dodecyl sulfate). 

In other embodiments, moderately stringent hybridization conditions are used that 
comprise: pretreatment of filters containing nucleic acid for 6 h at 40° C in a solution 
containing 35% formamide, 5X SSC, 50 mM Tris-HQ (pH7.5), 5mM EDTA, 0.1% PVP, 
0.1% FicoU, 1% BSA, and 500 /ig/ml denatured salmon sperm DNA; hybridization for 
18-20h at 40° C in a solution containing 35% formamide, 5X SSC, 50 mM Tris-HCl 
(pH7.5), 5mM EDTA, 0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 /xg/ml sahnon sperm 
DNA, and 10% (wt/vol) dextran sulfate; followed by washing twice for 1 hour at 55° C in 
a solution containing 2X SSC and 0.1% SDS. 

Altematively, low stringency conditions can be used that comprise: incubation for 8 
hours to overnight at 37° C in a solution comprising 20% formamide, 5 x SSC, 50 mM 
sodium phosphate (pH 7.6), 5X Denhardt's solution, 10% dextran sulfate, and 20 fig/wl 
denatured sheared salmon spenn DNA; hybridization in the same buffer for 18 to 20 
hours; and washing of filters in 1 x SSC at about 37° C for 1 hour. 

Tsolation, Production. Expression, and Mis-^xpression of HM Nucleic Acids and 
Polypeptides 

HM nucleic acids and polypeptides, useful for identifying and testing agents that 
modulate HM function and for other applications related to the involvement of HM in the 
p53 pathway. HM nucleic acids and derivatives and orthologs thereof may be obtained 
using any available mefliod. For mstance, techniques for isolating cDNA or genomic 
DNA sequences of interest by screening DNA libraries or by using polym^ase chain 
reaction (PGR) are well known in the art In general, the particular use for the protein will 
dictate the particulars of expression, production, and purification methods. For instance, 
production of proteins for use in screening for modulating agents may require methods 
that preserve specific biological activities of these proteins, whereas production of proteins 
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for antibody generation may require structural integrity of particular epitopes. Expression 
of proteins to be purified for screening or antibody production may require the addition of 
specific tags (e.g. , generation of fusion proteins). Overexpression of an HM protein for 
assays used to assess HM function, such as involvement in cell cycle regulation or hypoxic 

5 response, may require expression in eukaryotic cell lines capable of these cellular 

activities. Techniques for the expression, production, and purification of proteins are well 
knovm in the art; any suitable means therefore may be used (e.g., Higgins SJ and Hames 
BD (eds.) Protein Expression: A Practical Approach, Oxford University Press Inc., New 
York 1999; Stanbury PF et al., Principles of Fermentation Technology, 2°^ edition, 

10 Elsevier Science, New York, 1995; Doonan S (ed.) Protein Purification Protocols, 

Humana Press, New Jersey, 1996; Coligan JE et al, Current Protocols in Protein Science 
(eds.), 1999, John Wiley & Sons, New York). In particular embodiments, recombinant 
HM is expressed in a cell line known to have defective p53 function (e.g. SAOS-2 
osteoblasts, H1299 lung cancer cells, C33A and HT3 cervical cancer cells, HT-29 and 

15 DLD-1 colon cancer cells, among others, available from American Type Culture 
Collection (ATCC), Manassas, VA). Hie recombinant cells are used in cell-based 
screening assay systems of the invention, as described further below. 

The nucleotide sequence encoding an HM polypeptide can be inserted into any 
appropriate expression vector. The necessary transcriptional and translational signals, . 

20 including promoter/enhancer element, can derive from the native HM g^ne and/or its 

flanking regions or can be heterologous. A variety of host- vector expression systems may 
be utilized, such as TnanmnaHan cell systems infected with virus {e.g. vaccinia virus, 
adenovirus, etc.)\ insect cell systems infected with virus (e.g. baculovirus); 
microorganisms such as yeast containing yeast vectors, or bacteria transformed with 

25 bacteriophage, plasmid, or cosmid DNA. An isolated host cell strain that modulates the 
expression of, modifies, and/or specifically processes the gene product may be used. 

To detect expression of the HM gene product, the expression vector can comprise a 
promoter operably linked to an HM gene nucleic acid, one or more origins of replication, 
and, one or more selectable markers (e,g, thymidine kinase activity, resistance to ' 

30 antibiotics, etc.). Alternatively, recombinant expression vectors can be identified by 
assaying fc^ the expression of the HM gene product based on the physical or functional 
properties of the HM protein m in vitro assay systems (e.g. immunoassays). 

The HM protein, fragment, or derivative may be optionally expressed as a fusion, or 
chimeric protein product (i.e. it is joined via a peptide bond to a heterologous protein 

10 
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sequence of a different protein), for example to facilitate purification or detection. A 
chimeric product can be made by ligating the appropriate nucleic acid sequences encoding 
the desired amino acid sequences to each other using standard methods and expressing flie 
chimalc product. A chimeric product may also be made by protein synthetic techniques, 

5 e.g, by use of a peptide synthesizer (Hunkapiller et al. Nature (1984) 310:105-11 1). 

Once a recombinant cell that expresses the HM gene sequence is identified, the gene 
product can be isolated and purified using standard methods (e.g. ion exchange, affinity, 
and gel exclusion chromatography; centrifugation; differential solubility; electrophoresis). 
Alternatively, native HM proteins can be purified from natural sources, by standard 

10 methods (e.g. immunoaffinity purification). Once a protein is obtained, it may be 
quantified and its activity measured by appropriate methods, such as immunoassay, 
bioassay, or other measurements of physical properties, such as crystallography. 

The methods of this invention may also use cells that have been engineered for altered 
expression (mis-expression) of HM or other genes associated with the p53 pathway. As 

15 used herein, mis-expression encompasses ectopic expression, over-expression, under- 

expression, and non-expression (e.g. by gene knock-out or blocking expression that would 
otherwise normally occur). 



Geneticallv modified animals 

20 Animal models that have been genetically modified to alter HM expression may be 
used in in vivo assays to test for activity of a candidate pS3 modulating agent, or to further 
assess the role of HM in a p53 pathway process such as apoptosis or cell proliferation. 
Preferably, the altered HM expression results in a detectable phenotype, such as decreased 
or increased levels of cell proliferation, angiogenesis, or apoptosis compared to control 

25 animals having normal HM expression. The genetically modified animal may additionally 
have altered pS3 expression (e.g. pS3 knockout). Preferred genetically modified animals 
are mammals such as primates, rodents (preferably mice or rats), among others. Preferred 
non-mammalian species include zebrafish, C. elegans, and Drosophila. Preferred 
genetically modified animals are transonic animals having a heterologous nucleic acid 

30 sequence present as an extrachrbmosomal element in a portion of its cells, i.e. mosaic 
animals (see, fcM: example, techniques described by Jakobovits, 1994, Curr. Biol. 4:761- 
763.) or stably integrated into its germ line DNA (i.e., in the genomic sequrace of most or 
all of its cells). Heterologous nucleic acid is introduced into the ^rm line of such 
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transgenic animals by genetic manipulation of, for example, embryos or embryonic stem 
cells of the host animal. 

Methods of making transgenic animals are well-known in the art (for transgenic mice 
see Brinster et al., Proc. Nat Acad. Sci. USA 82: 4438-4442 (1985), U.S. Pat Nos. 

5 4,736,866 and 4,870,009, both by Leder et al., U.S. Pat No. 4,873,191 by Wagner et al., 
and Hogan, B., Manipulatmg the Mouse Embryo, Cold Spring Harbor Laboratory Press, 
Cold Spring Harbor, N.Y., (1986); for particle bombardment see U.S. Pat No., 4,945,050, 
by Sandford et al\ for transgenic Drosophila see Rubin and Spradling, Science (1982) 
218:348-53 and U.S. Pat. No. 4,670,388; for transgenic msects see Berghammer A.J. et 

10 al, A Universal Marker for Transgenic Insects (1999) Nature 402:370-371; for transgenic 
Zebrafish see Lin S., Transgenic Zebrafish, Methods Mol Biol. (2000);136:375-3830); for 
microinjection procedures for fish, amphibian eggs and birds see Houdebine and 
Chourrout, Experientia (1991) 47:897-905; for transgenic rats see Hammer et al.. Cell 
(1990) 63:1099-1112; and for culturing of embryonic stem (ES) cells and ttie subsequent 

15 production of transgenic animals by the introduction of DNA into ES cells using methods 
such as electroporation, calcium phosphate/DNA precipitation and direct injection see, 
e.g., Teratocarcinomas and Embryonic Stem Cells, A Practical Approach, E. J. Robertson, 
ed., IRL Press (1987)). Clones of the nonhuman transgenic annnals can be produced 
according to available methods (see Wihnut, I et al. (1997) Nature 385:810-813; and PCT 

20 International PubUcation Nos. WO 97/07668 and WO 97/07669). 

In one embodiment, the transgenic animal is a "knock-out" animal having a 
heterozygous or homozygous alteration in the sequence of an endogenous HM gene that 
results in a decrease of HM function, preferably such that HM expression is undetectable 
or insignificant Knock-out animals are typically generated by homologous recombination 

25 with a vector comprising a transgene having at least a portion of the gene to be knocked 
out Typically a deletion, addition or substitution has been introduced into the transgene 
to functionally disrupt it The transgene can be a human gene (e.g., from a human 
genomic clone) but more preferably is an ortholog of die human gene derived from the 
transgenic host species. For example, a mouse HM gew is used to construct a 

30 homologous recombination vector suitable for altering an endogenous HM gene m the 
mouse genome. Detailed methodologies for homologous recombination in mice are 
available (see Capecchi, Science (1989) 244:1288-1292; Joynsc et al. Nature (1989) 
338:153-156). Procedures for the production of non-rodent transgenic mammals and other 
animals are also available (Houdebine and Chourrout, supra\ Pursel et al.^ Science (1989) 

12 
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244:1281-1288; Simms eted,, Bio/Technology (1988) 6:179-183). In a preferred 
embodiment, knock-out animals, such as mice harboring a knockout of a specific gene, 
may be used to produce antibodies against the human counterpart of the gene that has been 
knocked out (ClaessonMHetal., (1994) Scan J Immunol 40:257-264; DeclerckPJet 

5 al., (1995) J Biol Chem. 270:8397-400). 

In another embodiment, the transgenic animal is a "knock-in" animal having an 
alteration in its genome that results in altered expression (e.g., increased (including 
ectopic) or decreased expression) of the HM gene, e.g., by introduction of additional 
copies of HM, or by operatively inserting a regulatory sequence that provides for altered 

10 expression of an endogenous copy of the HM gene. Such regulatory sequences include 
inducible, tissue-specific, and constitutive promoters and enhancer elements. The knock- 
in can be homozygous or heterozygous. 

Transgenic nonhuman animals can also be produced that contain selected systems 
allowing for regulated expression of the transgene. One example of such a system that 

15 may be produced is the cre/loxP recombinase system of bacteriophage PI (Lakso et aL, 
PNAS (1992) 89:6232-6236; U.S. Pat. No. 4,959,317). If a cre/loxP recombinase system 
is used to regulate expression of the transgene, animals containing transgenes encoding 
both the Cre recombinase and a selected protein are required. Such animals can be 
provided through the construction of "double" transgenic animals, e.g., by mating two 

20 transgenic animals, one containing a transgene encoding a selected protein and the other 
containing a transgene encoding a recombinase. Another example of a recombinase 
system is the FLP recombinase system of Saccharomyces cerevisiae (O'Gorman et al. 
(1991) Science 251:1351-1355; U.S. Pat. No. 5,654,182). Jn a preferred embodiment, 
both Cre-LoxP and Flp-Frt are used in the same system to regulate expression of the 

25 transgene, and for sequential deletion of vector sequences in the same cell (Sun X et al 
(2000) Nat Genet 25:83-6). 

The genetically modified animals can be used in genetic studies to further elucidate the 
p53 pathway, as animal models of diseaise and disorders implicating defective p53 
function, and for in vivo testmg of candidate therapeutic agents, such as those identified in 

30 screens described below. The candidate therapeutic agents are administered to a 
genetically modified animal having altered HM function and phenotypic changes are 
compared witii appropriate control animals such as genetically modified animals that 
receive placebo treatment, and/or animals with unaltered HM expression diat receive 
candidate thmpeutic agent 

13 
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In addition to the above-described genetically modified animals having altered HM 
function, animal models having defective p53 function (and otherwise normal HM 
function), can be used in the methods of the present invention. For example, a p53 
knockout mouse can be used to assess, in vivo, the activity of a candidate p53 modulating 

5 agent identified in one of the m vitro assays described below. p53 knockout mice are 
described in the Uterature (Jacks et al.. Nature 2001;410:1111-1116, 1043-1044; 
Donehower et al., supra). Preferably, the candidate p53 modulating agent when 
administered to a model system with cells defective in p53 function, produces a detectable 
phenotypic change in the model system indicating that die p53 function is restored, i.e., 

10 the cells exhibit normal cell cycle progression. 

Modulating Agents 

The invention provides methods to identify agents that interact with and/or modulate 
the function of HM and/or the p53 pathway. Modulating agents identified by the methods 

15 are also part of the invention. Such agents are useful in a variety of diagnostic and 

therapeutic appUcations associated with flie p53 pathway, as well as in further analysis of 
the HM protein and its contribution to the p53 pathway. Accordingly, the invention also 
provides methods for modulating the p53 pathway comprising the step of specifically 
modulating HM activity by administering an HM-interacting or -modulating agent. 

20 As used herein, an "HM-modulating agent" is any agent that modulates HM function, 
for example, an agent that interacts with HM to inhibit or enhance HM activity or 
otherwise affect normal HM function. HM function can be affected at any level, including 
transcription, protein expression, protein localization, and cellular or extra-cellular 
activity. In a preferred embodunent, the HM - modulatmg agent specifically modulates 

25 the function of the HM. The phrases "specific modulating agent*, "specifically 

modulates", etc., are used herem to refer to modulating agents that directly bmd to the HM 
polypeptide or nucleic acid, and preferably inhibit, enhance, or otherwise alter, the 
function of the HM. These phrases also encompasses modulating agents tiiat alter die 
interaction of the HM with a binding partner, substrate, or cofactor (e.g. by binding to a 

30 binding partner of an HM, or to a protein/binding partner complex, and altering HM 

function). In a further preferred embodunent, the HM- modulating agent is a modulator of 
the p53 pathway (e.g. it restores and/or upregulates p53 function) and thus is also a p53- 
modulating agent. 
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Preferred HM-modulating agents include small molecule compounds; HM-interacting 
proteins, including antibodies and other biotherapeutics; and nucleic acid modulators such 
as antisense and RNA inhibitors. The modulating agents may be fonnulated in 
pharmaceutical compositions, for example, as compositions that may comprise other 
5 active ingredients, as in combination therapy, and/or suitable carriers or excipients. 
Techniques for formulation and administration of the compounds may be found in 
"Remington's Pharmaceutical Sciences" Mack Publishing Co., Easton, PA, 19^ edition. 

Small molecule modulators 

10 Small molecules are often preferred to modulate function of proteins with enzymatic 
function, and/or containing protein interaction dondains. Chemical agents, referred to in 
the art as "small molecule" compounds are typically organic, non-peptide molecules, 
having a molecular weight less than 10,000, preferably less than 5,000, more preferably 
less than 1,000, and most preferably less than 500. This class of modxilators includes 

15 chemically synthesized molecules, for instance, compounds from combinatorial chemical 
libraries. Synthetic compounds may be rationally designed or identified based on known 
or inferred properties of the HM protein or may be identified by screening compound 
libraries. Alternative appropriate modulators of this class are natural products, particularly 
secondary metabolites from organisms such as plants or fungi, which can also be 

20 identified by screening compound libraries for HM-modulating activity. Methods for 
generating and obtaining compounds are well known in the art (Schreib^ SL, Science 
(2000) 151: 1964-1969; Radmann J and Gunther J, Science (2000) 151:1947-1948). 

Small molecule modulators identified from screening assays, as described below, can 
be used as lead compounds fix}m which candidate clinical compounds may be designed, 

25 optimized, and synthesized. Such clinical compounds may have utility in treating 

pathologies associated with the p53 pathway. The activity of candidate small molecule 
modulating agents may be improved several-fold through iterative secondary functional 
validation, as further described below, structure determination, and candidate modulator 
modification and testing. Additionally, candidate clinical compoimds are gssDStaied with 

30 specific regard to clinical and pharmacological properties. For example, the reagents may 
be derivatized and re-screened using in vitro and in vivo assays to optimize activity and 
minimize toxicity for pharmaceutical development. 
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Protein Modulators 

Specific HM-interacting proteins are useful in a variety of diagnostic and therapeutic 
applications related to the p53 pathway and related disorders, as well as in validation 
assays for other HM-modulating agents. In a preferred embodiment, HM-interacting 
5 proteins affect normal HM function, including transcription, protein expression, protein 
localization, and cellular or extra-cellular activity. In another embodiment, HM- 
interacting proteins are useful in detecting and providing information about the function of 
HM proteins, as is relevant to p53 related disorders, such as cancer (e.g., for diagnostic 
means). 

10 An HM-interacting protein may be endogenous, i.e. one that naturally interacts 
genetically or biochemically with an HM, such as a member of the HM pathway that 
modulates HM expression, localization, and/or activity. HM-modulators include dominant 
negative forms of HM-interactmg proteins and of HM proteins tiiemselves. Yeast two- 
hybrid and variant screens offer preferred methods for identifying endogenous HM- 

15 interacting proteins (Finley, R. L, et al. (1996) in DNA Cloning-Expression Systems: A 
Practical Approach, eds. Glover D. & Hames B. D (Oxford University Press, Oxford, 
England), pp. 169-203; Fashema SF et al.. Gene (2000) 250: 1-14; Drees BL Curt Opin 
Chem Biol (1999) 3:64-70; Vidal M andLegrain P Nucleic Acids Res (1999) 27:919-29; 
and U.S. Pat. No. 5,928,868). Mass spectrometry is an alternative preferred method for 

20 the elucidation of protein complexes (reviewed in, e.g., Pandley A and Mann M, Nature 
(2000) 405:837-846; Yates JR 3"^, Trends Genet (2000) 16:5-8). 

An HM-interacting protein may be an exogenous protein, such as an HM-specific 
antibody or a T-cell antigen receptor (see, e.g., Harlow and Lane (1988) Antibodies, A 
Laboratory Manual, Cold Spring Harbor Laboratory; Harlow and Lane (1999) Using 

25 antibodies: a laboratory manual. Cold Spring Harbor, NY: Cold Spring Harbor Laboratory 
Press). HM antibodies are further discussed below. 

In preferred embodiments, an HM-interactmg protein specifically binds an HM 
protein. In alternative preferred embodiments, an HM-modulating agent binds an HM 
substrate, binding partner, or cofactor. 

30 

Antibodies 

Jn another embodiment, the protein modulator is an HM specific antibody agonist or 
antagonist The antibodies have therapeutic and diagnostic utilities, and can be used in 
screening assays to identify HM modulators. Hie antibodies can also be used in dissecting 
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the portions of the HM pathway responsible for various cellular responses and in the 
general processing and maturation of the HM. 

Antibodies that specifically bind HM polypeptides can be generated using known 
methods. Preferably the antibody is specific to a mammalian ortholog of HM polypeptide, 
5 and more preferably, to human HM. Antibodies may be polyclonal, monoclonal (mAbs), 
humanized or chimeric antibodies, single chain antibodies, Fab fragments, F(ab').sub.2 
fragments, fragments produced by a FAb expression library, anti-idiotypic (anti-Id) 
antibodies, and epitope-binding fragments of any of the above. Epitopes of HM which are 
particularly antigenic can be selected, for example, by routine screening of HM 

10 polypeptides for antigenicity or by applying a theoretical method for selecting antigenic 
regions of a protem (Hopp and Wood (1981), Proc. Nati. Acad. Sci. U.S.A. 78:3824-28; 
Hopp and Wood, (1983) Mol. Immunol. 20:483-89; Sutcliffe et al., (1983) Science 
219:660-66) to the amino acid sequence shown in any of SEQ ID NOs: 15-28. Monoclonal 
antibodies with affinities of 10^ M"^ preferably 10^ M'^ to 10^^ M\ or stronger can be 

IS made by standard procedures as described (Harlow and Lane, siq)ra\ Goding (1986) 

Monoclonal Antibodies: Principles and Practice (2d ed) Academic Press, New York; and 
U.S. Pat. Nos. 4,381,292; 4,451,570; and 4,618,577). Antibodies may be generated 
against crude cell extracts of HM or substantially purified fragments thereof. If HM 
fi:agments are used, they pre£^bly comprise at least 10, and more preferably, at least 20 

20 contiguous amino acids of an HM protein. In a particular embodiment, HM-specific 
antigens and/or immunogens are coiq>led to carrier proteins that stimulate the immune 
response. For example, the subject polypeptides are covalently coupled to the kej^ole 
limpet hemocyanin (KLH) carrier, and the conjugate is emulsified in Freund*s complete 
adjuvant, which enhances the immune response. An appropriate immune system such as a 

25 laboratory rabbit or mouse is inununized according to conventional protocols. 

The presence of HM-specific antibodies is assayed by an appropriate assay such as a 
solid phase enzyme-linked immunosorbant assay (ELISA) using inomobilized 
corresponding HM polypeptides. Other assays, such as radioimmunoassays or fluorescent 
assays might also be used. 

30 Chimeric antibodies specific to HM polypeptides can be made that contain different 
portions from different animal species. For instance, a hmnan inomunoglobulin constant 
region may be linked to a variable region of a murine mAb, such that the antibody derives 
its biological activity from the human antibody, and its binding specificity from the 
murine fragment. Chimeric antibodies are produced by splicing together genes that 
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encode the appropriate regions from each species (Morrison et al., Proc. Natl. Acad. Sci. 

(1984) 81:6851-6855; Neuberger et al.. Nature (1984) 312:604-608; Takeda et al., Nature 

(1985) 31:452-454). Humanized antibodies, which are a form of chimeric antibodies, can 
be generated by grafting complementary-determining regions (CDRs) (Carlos, T. M., J. M. 

5 Harlan. 1994. Blood 84:2068-2101) of mouse antibodies into a background of human 
framework regions and constant regions by recombinant DNA technology (Riechmann 
LM,etal., 1988 Nature 323: 323-327). Humanized antibodies contain -10% murine 
sequences and -90% human sequences, and thus further reduce or eliminate 
immunogenicity, while retaining the antibody specificities (Co MS, and Queen C. 1991 
10 Nature 351: 501-501; Morrison SL. 1992 Ann. Rev. hnmun. 10:239-265). Humanized 
antibodies and methods of their production are well-known in the art (U.S. Pat. Nos. 
5,530,101, 5,585,089, 5,693,762, and 6,180,370). 

HM-specific single chain antibodies which are recombinant, single chain polypeptides 
formed by linking the heavy and light chain fragments of the Fv regions via an amino acid 
15 bridge, can be produced by methods known in the art (U.S. Pat. No. 4,946,778; Bird, 
Science (1988) 242:423-426; Huston et al., Proc. Natl. Acad. Sci. USA (1988) 85:5879- 
5883; and Ward et al.. Nature (1989) 334:544-546). 

Other suitable techniques for antibody production involve in vitro exposure of 
lymphocytes to the antigenic polypeptides or alternatively to selection of libraries of 
20 antibodies in phage or similar vectors (Huse et al., Science (1989) 246:1275-1281). As 
used herein, T-cell antigen receptors are included within the scope of antibody modulators 
(Harlow and Lane, 1988, supra). 

The polypeptides and antibodies of the present invention may be used with or without 
modification. Frequently, antibodies will be labeled by joining, either covalently or non- 
25 covalently, ai substance that provides for a detectable signal, or that is toxic to cells that 
express the targeted inrotein (Menard S.etal., hit J. Biol Markers (1989) 4:131-134). A 
wide variety of labels and conjugation techniques are known and are reported extensively 
in both the scientific and patent literature. Suitable labels include radionuclides, enzymes, 
substrates, cofactors, inhibitors, fluorescent moieties, fluorescent emitting lanthanide 
30 metals, chemiluminescent moieties, bioluminescent moieties, magnetic particles, and the 
like (U.S. Pat Nos. 3,817,837; 3,850,752; 3,939,350; 3,996,345; 4,277,437; 4.275,149; 
and 4,366,241). Also, recombinant immunoglobulins may be produced (U.S. Pat. No. 
4,816,567). Antibodies to cytoplasmic polypeptides may be delivered and reach their 
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targets by conjugation with membrane-penetrating toxin proteins (U.S. Pat No. 
6.086,900). 

When used therapeutically in a patient, the antibodies of the subject invention are 
typically administered parenterally, when possible at the target site, or intravenously. The 
5 therapeutically effective dose and dosage regunen is determined by clinical studies. 
Typically, the amount of antibody administered is in the range of about 0.1 mg/kg -to 
about 10 mg/kg of patient weight. For parenteral administration, the antibodies are 
formulated in a unit dosage injectable forai (e.g., solution, suspension, emulsion) in 
association with a pharmaceutically acceptable vehicle. Such vehicles are inherently 

10 nontoxic and non-therapeutic. Examples are water, saline, Ringer's solution, dextrose 
solution, and 5% human serum albumin. Nonaqueous vehicles such as fixed oils, ethyl 
oleate, or liposome carriers may also be used. The vehicle may contain minor amounts of 
additives, such as buffers and preservatives, which enhance isotonicity and chemical 
stability or otherwise enhance therapeutic potential. The antibodies' concentrations in 

15 such vehicles are typically in the range of about 1 mg/ml to aboutlO mg/ml. 

Immunotherapeutic methods are further described m the Uterature (US Pat. No. 5,859,206; 
WO0073469). 

Specific biotherapeutics 
20 In a preferred embodiment, an HM-interacting protem may have biotfaerapeutic 

applications. Biotherapeutic agents formulated in pharmaceutically acceptable carriers 
and dosages may be used to activate or inhibit signal transduction pathways. This 
modulation may be accomplished by bmdmg a ligand, thus inhibiting the activity of the 
pathway; or by binding a receptor, eidier to inhibit activation of, or to activate, the 
25 receptor. Alternatively, the biotherapeutic may itself be a ligand capable of activating or 
inhibiting a receptor. Biotherapeutic agents and methods of producing them are described 
m detail in U.S. Pat. No. 6,146,628. 

When the HM is a ligand, it may be used as a biother^eutic agent to activate or inhibit 
its natural receptor. Alternatively, antibodies against HM, as described in the previous 
30 section, may be used as biotherapeutic agents. 

When tiie HM is a receptor, its ligand(s), antibodies to die ligand(s) or die HM itself 
may be used as biotherapeutics to modulate the activity of HM in the pS3 patiiway. 
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Nucleic Acid Modulators 

Other preferred HM-modulating agents comprise nucleic acid molecules, such as 
antisense oligomers or double stranded RNA (dsRNA), which generally inhibit HM 
activity. Preferred nucleic acid modulators interfere widi the function of the HM nucleic 
5 acid such as DNA replication, transcription, translocation of the HM RNA to the site of 
protein translation, translation of protein from the HM RNA, splicing of the HM RNA to 
yield one or more mRNA species, or catalytic activity which may be engaged in or 
facilitated by the HM RNA. 

In one embodiment, the antisense oligomer is an oligonucleotide that is sufficienfly 

10 complementary to an HM mRNA to bind to and prevent translation, preferably by binding 
to the 5' untranslated region. HM-specific antisense oligonucleotides, preferably range 
from at least 6 to about 200 nucleotides. In some embodiments the oligonucleotide is 
preferably at least 10, 15, or 20 nucleotides in length. In other embodiments, the 
oligonucleotide is preferably less than 50, 40, or 30 nucleotides in length. The 

15 oligonucleotide can be DNA or RNA or a chimeric mixture or derivatives or modified 

versions thereof, single-stranded or double-stranded. The oligonucleotide can be modified 
at the base moiety, sugar moiety, or phosphate backbone. Hie oligonucleotide may 
include other appending groups such as peptides, agents that facilitate transport across the 
cell membrane, hybridization-triggered cleavage agents, and intercalating agents. 

20 In another embodiment, the antisense oligomer is a phosphothioate morpholino 

oligomer (PMO). PMOs are assembled from four different morpholino subunits, each of 
which contain one of four genetic bases (A, C, G, or T) linked to a sixrmembered 
morpholine ring. Polymers of these subunits are joined by non-ionic phosphodiamidate 
intersubunit linkages. Details of how to make and use PMOs and other antisense 

25 oligomers are well known in the art (e.g. see W099/18193; Probst JC, Antisense 

Oligodeoxynucleotide and Ribozyme Design, Methods. (2000) 22(3):271-281; Summerton 
J, and WeUer D. 1997 Antisense Nucleic Acid Drug Dev. :7: 187-95; US Pat No. 
5,235,033; and US Pat No. 5,378,841). 

Alternative preferred HM nucleic acid modulators are double-stranded RNA species 

30 mediating RNA mtearference (RNAi). RNAi is die process of sequence-specific, post- 
transcriptional gene silencing in animals and plants, initiated by doubl&<stranded RNA 
(dsRNA) that is homologous in sequence to die silenced gene. Methods relating to die use 
of RNAi to silence genes in C. elegansj Drosophila, plants, and humans are known in the 
art (Fire A, et al., 1998 .Nature 391:806-811; Fke, A. Trends Genet 15, 358-363 (1999);- 
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Sharp, P. A. RNA interference 2001. Genes Dev. 15, 485-490 (2001); Hammond, S. M., 
etal., NatureRev. Genet 2, 110-1119(2001); Tuschl, T. Chem. Biochem. 2, 239-245 
(2001); Hamilton, A. et al., Science 286, 950-952 (1999); Hammond, S. M., et al.. 
Nature 404. 293-296 (2000); Zamore, P. D., et al., CeU 101, 25-33 (2000); Bernstein, E.. 
5 et al., Nature 409. 363-366 (2001); Elbashir, S. M.. et al.. Genes Dev. 15, 188-200 
(2001); WO0129058;WO9932619;ElbashirSM,etal., 2001 Nature 411:494-498). 

Nucleic acid modulators are commonly used as research reagents, diagnostics, and 
therapeutics. For example, antisense oligonucleotides, which are able to inhibit gene 
expression with exquisite specificity, are often used to elucidate the function of particular 

10 genes (see, for example, U.S. Pat. No. 6,165,790). Nucleic acid modulators are also used, 
for example,' to distinguish between functions of various members of a biological pathway. 
For example, antisense oligomers have been employed as therapeutic moieties in the 
treatment of disease states in animals and man and have been demonstrated in numerous 
cUnical trials to be safe and effective (MiUigan JF, et aU Current Concepts in Antisense 

15 Drug Design, J Med Chem. (1993) 36: 1923-1937; Tonkinson JLetal., Antisense 

Oligodeoxynucleotides as Clinical Therapeutic Agents, Cancer Invest (1996) 14:54-65). 
Accordingly, in one aspect of the invention, an HM-specific nucleic acid modulator is 
used in an assay to further elucidate the role of the HM in the p53 pathway, and/or its 
relationship to other members of the pathway. In another aspect of the invention, an HM- 

20 specific antisense oligomer is used as a thmpeutic agent for treatment of p53-ielated 
disease states. 

Assay Systems 

The invention provides assay systems and screening methods for identifying specific 
25 modulators of HM activity. As used herein, an "assay system" encompasses all the 

components required for performing and analyzing results of an assay that detects and/or 
measures a particular event. la general, primary assays are used to identify or confirm a 
modulator's specific biochemical or molecular effect with respect to the HM nucleic acid 
or protein. In gen^, secondary assays fiirther assess the activity of an HM modulating 
30 agent identified by a priniary assay and may confirm that the modulating agpnt affects HM 
in a manner relevant to the p53 pathway. In some cases, HM modulators will be directly 
tested in a secondary assay. 

In a prefrared ^bodiment, the screening method comprises contacting a suitable 
assay system comprising an HM polypeptide or nucleic acid with a candidate agent under 

21 
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conditions whereby, but for the presence of the^agent, the system provides a reference 
activity (e.g. binding activity), which is based on the particular molecular event the 
screening method detects. A statisticaUy significant difference between die agent-biased 
activity and the reference activity indicates that the candidate agent modulates HM 
5 activity, and hence the p53 pathway. The HM polypeptide or nucleic acid used in the 
assay may comprise any of the nucleic acids or polypeptides described above. 



Primary Assays 

The type of modulator tested generally determines the type of primary assay. 

10 

Primary assays for small molecule modulators 

For small molecule modulators, screening assays are used to identify candidate 
modulators. Screening assays may be cell-based or may use a cell-free system tiiat 
recreates or retains the relevant biochemical reaction of the target protein (reviewed in 

15 Sittampalam GS et al, Curr Opin Chem Biol (1997) 1:384-91 and accompanying 

references). As used herein die term "cell-based" refers to assays using live cells, dead 
cells, or a particular cellular fraction, such as a membrane, endoplasmic reticulum, or 
mitochondrial fraction. The term "cell free" encompasses assays using substantially 
purified protein (either endogenous or recombinantly produced), partially purified or crude 

20 cellular extracts. Screening assays may detect a variety of molecular events, including 
protein-DNA int^actions, protem-protein interactions (e.g., receptor-ligand binding), 
transcriptional activity (e.g., using a reporter gene), enzymatic activity (e.g., via a property 
of the substrate), activity of second messengers, immunogenicty and changes in cellular 
morphology or other cellular characteristics. Appropriate screening assays may use a wide 

25 range of detection methods including fluorescent, radioactive, colorimetric, 

spectrophotometric, and amp^metric mediods, to provide a read-out for the particular 
molecular event detected. 

Cell-based screening assays usually require systems for recombinant expression of 
HM and any auxiliary proteins demanded by the particular assay. Appropriate metiiods 

30 for generating recombinant proteins produce sufficient quantities of proteins diat retain 
their relevant biological activities and are of sufficient purity to optimize activity and 
assure assay reproducibility. Yeast two-hybrid and variant screens, and mass spectrometry 
provide preferred methods for detennining protein-protein interactions and elucidation of 
protein complexes. Iq certain applications, when HM-interacting proteins are used in 
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screens to identify small molecule modulators, the binding specificity of the interacting 
protein to the HM protein may be assayed by various known methods such as substrate 
processing (e.g. ability of the candidate HM-specific binding agents to function as 
negative effectors in HM-expressing cells), binding equilibrium constants (usually at least 
about 10^ M\ preferably at least about 10^ IVTS more preferably at least about 10^ M"^), 
and immimogenicity (e.g. ability to elicit HM specific antibody in a heterologous host 
such as a mouse, rat, goat or rabbit). For enzymes and receptors, binding may be assayed 
by, respectively, substrate and ligand processing. 

Hie screening assay may measure a candidate agent's ability to specifically bind to or 
modulate activity of an HM polypeptide, a fusion protein thereof, or to cells or membranes 
bearing the polypeptide or fusion protein. The HM polypeptide can be full length or a 
fragment thereof that retains functional HM activity. The HM polyp^tide may be fused 
to another polypeptide, such as a peptide tag for detection or anchoring, or to another tag. 
The HM polypeptide is preferably human HM, or is an ortholog or derivative thereof as 
described above. In a preferred embodiment, the screening assay detects candidate agent- 
based modulation of HM interaction with a binding target, such as an endogenous or 
exogenous protein or other substrate that has HM -specific binding activity, and can be 
used to assess normal HM gene function. 

Suitable assay formats that may be adapted to screen for HM modulators arc known in 
the art. Preferred screening assays are high throughput or ultra high throughput and dius 
provide automated, cost-effective means of screening compound libraries for lead 
compounds (Fanandes PB, Curr Opin Chem Biol (1998) 2:597-603; Sundborg SA, Cuir 
Opin Biotechnol 2000, 11:47-53). Jn one preferred embodiment, screening assays uses 
fluorescence technologies, including fluorescence polarization, tune-resolved 
fluorescence, and fluorescence resonance energy transfer. These systen^is offer means to 
monitor protein-protein or DNA-protein interactions in which the intensity of the signal 
emitted from dye-labeled molecules depends upon then: interactions with partner 
molecules (e.g., Selvin PR, Nat Struct Biol (2000) 7:730-4; Femandes PB, supra; 
Hertzberg RP and Pope AJ, Curr 0pm Chem Biol (2000) 4:445-451). 

A variety of suitable assay systems may be used to identify candidate HM and pS3 
pathway modulators (e.g. U.S. Pat. Nos. 5,550,019 and 6,133,437 (apoptosis assays); U.S. 
Pat No. 6,020,135 (p53 modulation), U.S. Pat No. 6,114,132 (phosphatase and protease 
assays), U.S. Pat Nos. 5,976,782, 6,225,118 and 6,444,434 (angiogenesis assays), among 
others). Specific jroferred assays are described in more detail below. 
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Protein phosphatase assays. Protein phosophatases catalyze the removal of a gamma 
phosphate from a serine, threonme or tyrosine residue in a protein substrate. Since 
phosphatases act in opposition to kinases, appropriate assays measure the same parameters 
as kinase assays, hi one example, the dephosphorylation of a fluorescently labeled peptide 

5 substrate allows trypsin cleavage of the substrate, which in turn renders the cleaved 
substrate significantly more fluorescent (Nishikata M et al„ Biochem J (1999) 343:35- 
391). hi another example, fluorescence polarization (FP), a solution-based, homogeneous 
technique requiring no immobiUzation or separation of reaction components, is used to 
develop high throughput screening (HTS) assays for protein phosphatases. This assay 

10 uses direct binding of the phosphatase with the target, and mcreasing concentrations of 
target- phosphatase increase the rate of dephosphorylation, leading to a change in 
polarization (Parker GJ et al., (2000) J Biomol Screen 5:77-88). 

Apoptosis assays. Assays for apoptosis may be performed by terminal 

15 deoxynucleotidyl transferase-mediated digoxigemn-1 1-dUTP nick end labeUng (TUNEL) 
assay. The TUNEL assay is used to measure nuclear DNA fragmentation characteristic of 
apoptosis ( Lazebnik et al., 1994, Nature 371, 346), by following the mcorporation of 
fluorescein-dUTP (Yonehara et al„ 1989, J. Exp. Med. 169, 1747). Apoptosis may furAer 
be assayed by acridine orange staining of tissue culture cells (Lucas, R., et al., 1998, Blood 

20 15 :4730-41). An apoptosis assay system may comprise a cell that expresses an HM, and 
that optionally has defective p53 function (e.g. p53 is over-expressed or under-expressed 
relative to wild-type cells). A test agent can be added to the apoptosis assay system and 
changes in induction of apoptosis relative to controls where no test agent is added, identify 
candidate p53 modulating agents. In some embodiments of the invention, an £qx>ptosis 

25 assay may be used as a secondary assay to test a candidate p33 modulating agents that is 
initially identified using a cell-free assay system. An apoptosis assay may also be used to 
test whether HM function plays ^ dkect role m apoptosis. For example, an apoptosis assay 
may be performed on cells that over- or under-express HM relative to wild type cells. 
Differences in apoptotic response compared to wild type cells suggests that the HM plays 

30 a direct role in tiie apoptotic response. Apoptosis assays are described further m US Pat 
No. 6,133,437. 

Cell proliferation and ceU cycle assays. Cell proliferation may be assayed via 
bromodeoxyuridine ^RDU) incorporation. This assay identifies a cell population 
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undergoing DNA synthesis by incorporation of BRDU into newly-synthesized DNA. 
Newly-synthesized DNA may then be detected using an anti-BRDU antibody (Hoshino et 
al„ 1986, Int. J. Cancer 38, 369; Campana etaL, 1988, J. Immunol. Meth. 107, 79),. or by 
other means. 

5 Cell Proliferation may also be examined using [^-thymidine incorporation (Chen, J., 
1996, Oncogene 13:1395-403; Jeoung, J., 1995, J. Biol. Chem. 270:18367-73). TMs 
assay allows for quantitative characterization of S-phase DNA syntheses. In this assay, 
cells synthesizing DNA will incorporate [^H]-thymidine into newly synthesized DNA. 
Incorporation can then be measured by standard techniques such as by coimting of 
10 radioisotope in a scintillation counter (e.g., Beckman LS 3800 Liquid Scintillation 
Counter). Another proliferation assay uses the dye Alamar Blue (available from 
Biosource International), which fluoresces when reduced in living cells and provides an 
indirect measurement of cell number (Voytik-Harbin SL et al., 1998, In Vitro Cell Dev 
Biol Anim 34:239-46). 

15 Cell proliferation may also be assayed by colony formation in soft agar (Sambrook et 
al., Molecular Cloning, Cold Spring Harbor (1989)). For example, cells transformed with 
HM are seeded in soft agar plates, and colonies are measured and counted after two weeks 
incubation. 

Involvement of a gene in the cell cycle may be assayed by flow cytometry (Gray JW et 
20 al. (1986) Int J Radiat Biol Relat Stud Phys Chem Med 49:237-55). Cells transfected with 
an HM may be stained with propidium iodide and evaluated in a flow cytometer (available 
from Becton IDickinson), which indicates accumulation of cells in different stages of the 
cell cycle. 

Accordingly, a cell proliferation or cell cycle assay system may comprise a cell that 
25 expresses an HM, and that optionally has defective p53 function (e.g. p53 is ovct- 

expressed or under-expressed relative to wild-type cells). A test ag^t can be added to the 
assay system and changes in cell proliferation or cell cycle relative to controls where no 
test agent is added, identify candidate p53 modulating agents, hi some embodiments of 
the invention, the cell proliferation or cell cycle assay may be used as a secondary assay to 
30 test a candidate p53 modulating agents that is initially identified using another assay 

system such as a cell-free assay system. A cell proliferation assay may also be used to test 
whether HM function plays a direct role in cell proliferation or cell cycle. For example, a 
cell prolif^ation or cell cycle assay may be performed on cells that over- or under-express 
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HM relative to wild type cells. Differences in proliferation or cell cycle compared to wild * 
type cells suggests that the HM plays a direct role in cell proliferation or cell cycle. 

Angiogenesis. Angiogenesis may be assayed using various human endothelial cell 
5 systems, such as umbilical vein, coronary artery, or dermal cells. Suitable assays include 
Alamar Blue based assays (available from Biosource International) to measure 
proliferation; migration assays using fluorescent molecules, such as the use of Becton 
Dickinson Falcon HTS HuoroBlock cell culture inserts to measure migration of cells 
through membranes in presence or absence of angiogenesis enhancer or suppressors; and 

10 tubule formation assays based on the formation of tubular structures by endothelial cells 
on Matrigel® (Becton Dickinson). Accordingly, an angiogenesis assay system may 
comprise a cell that expresses an HM, and that optionally has defective pS3 function (e.g. 
pS3 is over-expressed or imder-expressed relative to wild-type cells). A test agent can be 
added to the angiogenesis assay system and changes m angiogenesis relative to controls 

IS where no test agent is added, identify candidate pS3 modulating agents. la some 

embodiments of the invention, the angiogenesis assay may be used as a secondary assay to 
test a candidate pS3 modulating agents that is initially identified using another assay 
system. An angiogenesis assay may also be used to test whether HM function plays a 
direct role in ceQ proliferation. For example, an angiogenesis assay may be p^ormed on 

20 cells that over- or under-express HM relative to wild type cells. Differences in 

angiogenesis compared to wild type cells suggests that the HM plays a direct role in 
angiogenesis. U.S. Pat. Nos. 5,976,782, 6,225,118 and 6,444,434, among others. 

Hypoxic induction. The alpha subunit of the transcription factor, hypoxia inducible 
25 factor-1 (HIF-1)> is upregulated in tumor cells following exposure to hypoxia in vitio. 
Under hypoxic conditions, HIF-1 stimulates the expression of genes known to be 
important in tumour cell survival, such as those encoding glyolytic enzymes and VEOF. 
Induction of such genes by hypoxic conditions may be assayed by growing cells 
transfected with HM in hypoxic conditions (such as with 0.1% 02, 5% C02, and balance 
30 N2, generated in a Napco 7001 mcubator (Precision Scientific)) and normoxic conditions, 
followed by assessment of gene activity or expression by Taqman® . For example, a 
hypoxic induction assay system may comprise a cell that expresses an HM, and that 
optionally has a mutated p53 (e.g. p53 is over-expressed or under-expressed relative to 
wild-type cells). A test agent can be added to the hypoxic induction assay system and 
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changes in hypoxic response relative to controls where no test agent is added, identify 
candidate p53 modulating agents. In some embodiments of the invention, the hypoxic 
induction assay may be used as a secondary assay to test a candidate p53 modulating 
agents that is initially identified using another assay system. A hypoxic induction assay 
5 may also be used to test whether HM function plays a direct role in the hypoxic response. 
For example, a hypoxic induction assay may be performed on cells that over- or under- 
express HM relative to wild type cells. Differences in hypoxic response compared to wild 
type cells suggests that the HM plays a direct role in hypoxic induction. 

10 Cell adhesion. Cell adhesion assays measure adhesion of cells to purified adhesion 
proteins, or adhesion of cells to each other, in presence or absence of candidate 
modulating agents. Cell-protein adhesion assays measure the ability of agents to modulate 
the adhesion of cells to purified proteins. For example, recombinant proteins are 
produced, diluted to 2.5g/mL in PBS, and used to coat the wells of a microtiter plate. The 

15 wells used for negative control are not coated. Coated wells are then washed, blocked 
with 1% BSA, and washed again. Compounds are diluted to 2x final test concentration 
and added to the blocked, coated wells. Cells are then added to the wells, and the unbound 
cells are washed off. Retained cells are labeled dkectiy on the plate by adding a 
membrane-permeable fluorescent dye, such as calcein-AM, and the signal is quantified in 

20 a fluorescent microplate reader. 

. Cell-cell adhesion assays measure the abili^ of agents to modulate binding of cell 
adhesion proteins with their native ligands. These assays use cells that naturally or 
recombinantly exiiress the adhesion protein of choice. In an exemplary assay, cells 
expressing the cell adhesion protein are plated in wells of a multiwell plate. Cells 

23 expressing the ligand are labeled with a membrane-permeable fluorescent dye, such as 
BCECF , and allowed to adhere to the monolayers in the presence of candidate agents. 
Unbound cells are washed off, and bound cells are detected using a fluorescence plate 
reader. 

High-throughput cell adhesion assays have also been described. In one such assay, 
30 small molecule ligands and peptides are bound to the surface of microscope slides using a 
microarray spotter, intact cells are then contacted with the slides, and unbound cells are 
washed off. In this assay, not only the binding specificity of the peptides and modulators 
against cell lines are determined, but also the functional cell signaling of attached cells 
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using immunofluorescence techniques in siUi on the microchip is measured (Falsey JR et 
al., Bioconjug Chem. 2001 May-Jun;12(3):346-53). 

Cell Migration. An invasion/migration assay (also called a migration assay) tests the 

5 ability of cells to ovwome a physical barrier and to migrate towards pro-angiogenic 
signals. Migration assays are known in the art (e.g., Paik JH et al., 2001, J Biol Chem 
276:11830-11837). In a typical experimental set-up, cultured endothelial cells are seeded 
onto a matrix-coated porous lamina, with pore sizes generally smaller than typical cell 
size. The matrix generally simulates the environment of the extracellular matrix, as 

10 described above. The lamina is typically a membrane, such as the transwell polycarbonate 
membrane (Coming Costar Corporation, Cambridge, MA), and is generally part of an 
upper chamber that is in fluid contact with a lower chamber containing pro-angiogenic 
stimuli. Migration is generally assayed after an overnight incubation with stimuli, but 
longer or shorter time frames may also be used. Migration is assessed as the niunber of 

15 cells that crossed the lamina, and may be detected by staining cells with hemotoxylin 
solution (VWR Scientific, South San Francisco, CA), or by any other mediod for 
determining cell number. In another exemplary set up, cells are fluorescently labeled and 
migration is detected using fluorescent readings, for instance using the Falcon HTS 
FIuoroBIok (Becton Dickinson). While some migration is observed in the absence of 

20 stimulus, migration is greatly increased in response to pro-angiogenic factors. As 

described above, a preferred assay system for migration^vasion assays comprises testing 
an HM*s response to a variety of pro-angiogenic factors, includmg tumor angiogenic and 
inflammatory angiogenic agents, and culturing the cells in serum free medium. 

25 Primary assays for antibody modulators 

For antibody modulators, appropriate primary assays test is a binding assay that tests 

the antibody's affinity to and specificity for the HM protein. Methods for testing antibody 

affinity and specificity are well known in die art (Harlow and Lane, 1988, 1999, supra). 

The enzyme-linked immunosorbant assay (BUS A) is a preferred metibod for detecting 
30 HM-specific antibodies; others include FACS assays, radioimmunoassays, and fluorescent 

assays. 

In some cases, screening assays described for small molecule modulators may also be 
used to test antibody modulators. 
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Primary assays for nucleic acid modulators 

For nucleic acid modulators, primary assays may test the ability of flie nucleic acid 
modulator to inhibit or enhance HM gpne expression, preferably mRNA expression. In 
genial, expression analysis comprises comparing HM expression in like populations of 

5 cells {e.g, , two pools of cells that endogenously or recombinantly express HM) in the 
presence and absence of the nucleic acid modulator. Methods for analyzing mRNA and 
protein expression are well known in the art For instance. Northern blotting, slot blotting, 
ribonuclease protection, quantitative RT-PCR (e.g., using the TaqMan®, PE AppUed 
Biosystems), or microarray analysis may be used to confirm that HM mRNA expression is 

10 reduced in cells treated with the nucleic acid modulator {e,g, , Current Protocols in 

Molecular Biology (1994) Ausubel FM et aU eds., John Wiley & Sons, Inc., chapter 4; 
Freeman WM et a/., Biotechniques (1999) 26:1 12-125; Kallioniemi OP, Ann Med 2001, 
33:142-147; Blohm DH and Guiseppi-Elie, A Curr Opin Biotechnol 2001, 12:41-47). 
Protein expression may also be monitored. Proteins are most commonly detected with 

15 specific antibodies or antisera directed against either the HM protein or specific peptides. 
A variety of means including Western blotting, ELBA, or in situ detection, are available 
(Harlow E and Lane D, 1988 and 1999, supra). 

In some cases, screening assays described for small molecule modulators, particularly 
in assay systems that involve HM mRNA expression, may also be used to test nucleic acid 

20 modulators. 

Secondary Assays 

Secondary assays may be used to further assess the activity of HM-modulating agent 
identified by any of the above methods to confirm that the modulating agent affects HM in 

25 a manner relevant to the p53 pathway. As used herein, HM-modulatmg agents encompass 
candidate clinical compounds or other agents derived from previously identified 
modulating agent. Secondary assays can also be used to test the activity of a modulating* 
agent on a particular genetic or biochemical pathway or to test the specificity of the 
modulating agent* s int^action with HM. 

30 Secondary assays generally conq)arB like populations of cells or animals (e.g., two 
pools of cells or aninoials that endogenously or recombinantly express HM) in the presence 
and absence of the candidate modulator. In general, such assays test whether treatment of 
cells or animals with a candidate HM-modulating agent results m changes m the p53 
pathway in comparison to untreated (or mock- or placebo-treated) cells or animals. 
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Certain assays use "sensitized genetic backgrounds", which, as used herein, describe cells 
or animals engineered for altered expression of genes in the pS3 or interacting pathways. 

Cell-based assitys 

5 Cell based assays may use a variety of mammalian cell lines known to have defective 
p53 function (e.g. SAOS-2 osteoblasts, H1299 lung cancer cells, C33A and HT3 cervical 
cancer cells, HTr29 and DLD-1 colon cancer cells, among others, available from 
American Type Culture Collection (ATCC). Manassas, VA). Ceil based assays may 
detect endogenous p53 pathway activity or may rely on recombinant expression of p53 

10 pathway components. Any of the aforementioned assays may be used in tiiis cell-based 
format. Candidate modulators are typically added to the cell media but may also be 
injected into cells or delivered by any other efficacious means. 

Animal Assays 

15 A variety of non-human animal models of normal or defective p53 pathway may be 
used to test candidate HM modulators. Models for defective p53 pathway typically use 
genetically modified animals that have been engineered to mis-express (e.g., over-express 
or lack expression in) genes involved in the p53 pathway. Assays generally require 
systemic delivery of the candidate modulators, such as by oral administration, injection, 

20 etc. 

In a preferred embodiment, p53 pathway activity is assessed by monitoring 
neovascularization and angiogenesis. Animal models with defective and normal pS3 are 
used to test the candidate modulator's affect on HM in Matrigel® assays. Matrigel® is an 
extract of basement membrane proteins, and is composed primarily of laminin, collagen 

25 IV, and heparin sulfate proteoglycan. It is provided as a sterile liquid at 4® C, but rapidly 
forms a solid gel at 37° C. Liquid Matrigel® is mixed with various angiogenic agrats, 
such as bFGF and VEGF, or .with human tumor cells which over-express .the HM. The 
mixture is tbesn injected subcutaneously(SQ into female athymic nude mice (Taconic, 
GCTnantown, NY) to support an intense vascular response. Mice with Matrigel® pellets 

30 may be dosed via oral (PO), intraperitoneal (IP), or intravenous (IV) routes with the 
candidate modulator. Mice are euthanized S - 12 days post-injection, and the Matrigel® 
pellet is harvested for hemoglobin analysis (Sigma plasma hemoglobin kit). Hemoglobin 
content of the gel is found to correlate the degree of neovascularization in the gel. 
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In another preferred embodiment, the effect of the candidate modulator on HM is 
assessed via tumorigenicity assays. In one example, a xenograft comprising human cells 
from a pre-existing tumor or a tumor cell line is used. Tumor xenograft assays are known 
in the art (see, e.g., Ogawa K et al., 2000, Oncogene 19:6043-6052). Xenografts are 
5 typically implanted SC into female athymic mice, 6-7 week old, as single cell suspensions 
either from a pre-existing tumor or from in vitro culture. The tumors which express the 
HM endogenously are injected in the flank, 1 x 10^ to 1 x 10^ cells per mouse in a volume 
of 100 /aL using a 27gauge needle. Mice are then ear tagged and tumors are measured 
twice weekly. Candidate modulator treatment is initiated on the day the mean tumor 

10 weight reaches 100 mg. Candidate modulator is delivered IV, SC, IP, or PO by bolus 
administration. Depending upon the pharmacokinetics of each unique candidate 
modulator, dosing can be performed multiple times per day. The tumor weight is assessed 
by measuring perpendicular diameters with a caliper and calculated by multiplying the 
measurements of diameters in two dimensions. At the end of the experiment, the excised 

15 tumors maybe utilized for biomarker identification or further analyses. For 

immunohistochemistry staining, xenograft tumors are fixed in 4% paraformaldehyde, 
O.IM phosphate, pH 7.2, for 6 hours at 4°C, immersed in 30% sucrose in PBS, and rapidly 
frozen in isopentane cooled with hquid nitrogen. 

In another preferred embodiment, tumorogenicity is monitored using a hollow fiber 

20 assay, which is described in U.S. Pat No. US 5,698,413. Briefly, die method comprises 
implantmg into a laboratory animal a biocompatible, semi-peimeable encapsulation device 
containing target cells, treating the laboratory animal with a candidate modulating agent, 
and evaluating the target cells for reaction to the candidate modulator. Implanted cells are 
generally human cells from a pre-existing tumor or a tumor cell line. After an appropriate 
f 25 period of time, generally around six days, the implanted samples are harvested for 

evaluation of the candidate modulator. Tumorogenicity and modulator e£ficacy may be 
evaluated by assaying the quantity of viable cells present in the macrocapsule, which can 
be determined by tests known in the art» for example, MTT dye conversion assay, neutral 
red dye uptake, trypan blue staining, viable cell counts, the number of colonies formed in 

30 soft agar, the capacity of the cells to recover and replicate in vitro, etc. 

In another prefi^red embodiment, a tumorogenicity assay use a transgenic animal, 
usually a mouse, carrying a dominant oncogene or tumor suppressor gene knockout under 
the control of tissue specific regulatory sequences; these assays are generally referred to as 
transgenic tumor assays. In a preferred application, tumor development in the transgenic 

31 




wo 03/035833 PCT/US02/33542 

model is well characterized or is controlled. In an exemplary model, the "RIPl-Tag2" 
transgene, comprising the SV40 large T-antigen oncogene under control of the insulin 
gene regulatory regions is expressed in pancreatic beta cells and results in islet cell 
carcinomas (Hanahan D, 1985, Nature 315:115-122; Parangi S et al, 1996, Proc Natl Acad 

5 Sci USA 93: 2002-2007; Bergers G et al, 1999, Science 284:808-812). An "angiogenic 
switch," occurs at approximately five weeks, as normally quiescent capillaries in a subset 
of hyperproUferative islets become angiogenic. The RIP1-TAG2 mice die by age 14 
weeks. Candidate modulators may be administered at a variety of stages, including just 
prior to the angiogenic switch (e.g., for a model of tumor prevention), during the growth of 

10 small tumors (e.g., for a model of intervention), or during the growth of large and/or 

invasive tumors (e.g., for a model of regression). Tumorogenicity and modulator efficacy 
can be evaluating life-span extension and/or tumor characteristics, including number of 
tumors* tumor size, tumor morphology, vessel density, apoptotic index, etc. 

15 Diagnostic and therapeutic uses 

Specific HM-modulating agents are useful in a variety of diagnostic and therapeutic 
applications where disease or disease prognosis is related to defects in the p53 pathway, 
such as angiogenic, apoptotic, or ceU proliferation disorders. Accordingly, the mvention 
also provides methods for modulating the p53 pathway in a ceil, preferably a cell pre- 

20 determined to have defective or impaired p53 function (e.g. due to overexpression, 

underexpression, or misexpression of p53, or due to gene mutations), comprising the step 
of administering an agent to the cell that specifically modulates HM activity. Preferably, 
die modulating agent produces a detectable phenotypic change in the cell indicating that 
the p53 function is restored. Hie phrase '^function is restored", and equivalents, as used 

25 herein, means that the desired phenotype is achieved, or is brougiht closer to normal 

compared to untreated cells. For example, with restored p53 fiinction, cell proliferation 
and/or progression through cell cycle may normalize, or be brought closer to normal 
relative to untreated cells. Hie invention also provides methods for treating disorders or 
disease associated with impaired pS3 function by admmistering a therapeutically effective 

30 amount of an HM -modulating agent that modulates the pS3 pathway. The invention 
further provides methods for modulating HM function in a cell, preferably a cell pre- 
determined to have defective or impaired HM function, by administering an HM - 
modulating agent. Additionally, die invention provides a metiiod for treating disorders or 
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disease associated with impaired HM function by administering a dierapeutically effective 
amount of an HM -modulating agent. 

The discovery that HM is implicated in p53 pathway provides for a variety of methods 
that can be employed for the diagnostic and prognostic evaluation of diseases and 

5 disorders involving defects in the p53 pathway and for the identification of subjects having 
a predisposition to such diseases and disorders. 

Various expression analysis methods can be used to diagnose whether HM expression 
occurs in a particular sample, including Northern blotting, slot blotting, ribonuclease 
protection, quantitative RT-PCR, and microarray analysis. {e,g,. Current Protocols in 

10 Molecular Biology (1994) Ausubel FM et al, eds,, John Wiley & Sons, Inc., chapter 4; 
Freeman WM et al., Biotechniques (1999) 26:112-125; Kallioniemi OP, Ann Med 2001, 
33:142-147; Blohm and Guiseppi-Elie, Curr Opin Biotechnol 2001, 12:41-47). Tissues 
having a disease or disorder impUcating defective p53 signahng that express an HM, are 
identified as amenable to treatment with an HM modulating agent hi a preferred 

15 application, the p53 defective tissue overexpresses an HM relative to normal tissue. For 
example, a Northern blot analysis of mRNA from tumor and normal cell Unes, or &om 
tumor and matching normal tissue samptes from the same patient, using full or partial HM 
cDNA sequences as probes, can determine whether particular tumors express or 
overexpress HM. Alternatively, the TaqMan® is used for quantitative RT-PCR analysis 

20 of HM expression in cell lines, normal tissues and tumor samples (PE Applied 
Biosys terns). 

Various other diagnostic methods may be performed, for example, utilizing reagents 
such as the HM oligonucleotides, and antibodies directed against an HM, as described 
above for: (1) the detection of the presence of HM gene mutations, or die detection of 

25 either over- or under-expression of HM mRNA relative to the non-disorder state; (2) the 
detection of either an over- or an und^-abundance of HM gene product relative to the 
non-disorder state; and (3) the detection of perturbations or abnoimalities in the signal 
transduction pathway mediated by HM. 

Thus, m a specific embodunent, the invention is drawn to a method for diagnosing a 

30 disease or disorder in a patient that is associated with alterations in HM expression, the 
metiiod comprising: a) obtaining a biological sample from the patient; b) contacting the 
sample with a probe for HM expression; c) conq)aiing results fix}m step (b) with a control; 
and d) determining whether stqp (c) indicates a likelihood of the disease or disord^. 



33 




wo 03/035833 PCT/US02/33542 

Preferably, the disease is cancer, most preferably a cancer as shown in TABLE 2. The 
probe may be either DNA or protein, including an antibody. 

EXAMPLES 

5 The following experimental section and examples are offered by way of illustration 
and not by way of limitation. 

L Drosophila p53 screen 

The Drosophila p53 gene was oyerexpressed specifically in the wing using the 
10 vestigial margin quadrant enhancer. Increasing quantities of Drosophila p53 (titrated 

using different strength transgenic inserts in 1 or 2 copies) caused deterioration of normal 
wing morphology from mild to strong, with phenotypes including disruption of pattern and 
polarity of wing hairs, shortening and thickening of wing veins, progressive crumpling of • 
the wing and appearance of dark "death" inclusions in wing blade. In a screen designed to 
15 identify enhancers and suppressors of Drosophila p53, homozygous females carrying two 
copies of p53 were crossed to 5663 males carrying random insertions of a piggyBac 
transposon (Eraser M et al. Virology (1985) 145:356-361). Progeny containing insertions 
were compared to non-insertion-bearing sibling progeny for enhancement or suppression 
of the p53 phenotypes. Sequence information surrounding the piggyBac insertion site was 
20 used to identify the modifier genes. Modifiers of the wing phenotype were identified as 
members of the p53 pathway. Human orthologs of the modifiers are referred to herein as 
HM. 

n. Anfll ysis of Table 1 

25 BLAST analysis (Altschul et al., supra) was employed to identify Targets from 

Drosophila modifiers. The column 'BM name " provides a symbol or the known name 
abbreviations for the Targets, where available, from GenbanL 'HM RefSeq^^A or 
GLNA", "HM GI.j^", and "HM Description" provide the reference DNA sequences for 
the HMs as available from National Center for Biology Information (NCBQ, HM protein 

30 Genbank identifier number (GK), and HM description, all available from Genbank, 

respectively. Hie respective SEQ ID NO for each nucleic acid and polypeptide sequence 
is indicated next to the sequence. The length of each amino acid is in the "HM Protein 
Length*' column. 
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Names and Protein sequences of Drosophila modifiers of p53 from screen (Example 
I), are represented in the "Modifier Name" and 'Modifier GLAA" column by GW, 
respectively. 



Table 1 



':v 

■i 
r 






^1 

t>'' ' 

i 

NT 


liil 


ft 




[Ingt 

Wm 

m 

m 
m 


»i 




1- 


LRR 
Nl 


1449 
5560 


1 


gil795925 

5|(ibjlBAA 

96021.11 


15 


KIAA1497 protein [Homo 
sapiens]; NP^032542 
leucine rich repeat protein 1, 
neuronal [Mus musculus] 


730 


caps 


gi|3885974|gb|A 
AC78144.ll 


2 


LOG 
9246 
8 


1475 
1033 


2 


gi|147510 
34|refpa>_ 
045260.11 ■ 


16 


similar to neuronal leucine- 
rich repeat protein-3 ; 
WUGSC:H_RG118D07.1, 
Homo sapiens BAG clone 
CTB.118D7from7q31; 
shmlar to murine leucine- 
rich repeat protein; possible, 
role in neural development 
by protein-protein 
interactions; 93% similarity 
to D49802 (PID:gl369906) 


708 


caps 


gi|3885974|gb|A 
AC78144.ll 


3 


bA4 

38B 
23.1 


1004 
5383 


3 


gill23096 
30|emb|C 
AC22713. 
11 


17 


bA438B23.1 (neuronal 
leucine-rich repeat protein) 
[Homo sapiens] 


606 


c^s 


gi|3885974|gb|A 
AC78144.il 


4 


XP_ 
0531 
44 


1530 
1269 


4 


gi|153012 

70|refpCP_ 

053144.11 


18 


hypothetical protein 
XP_053144 [Homo sapiens] 


614 


caps 


gi|3885974|gb|A 
AC78144.il 



35 



wo 03/035833 PCT/US02/33542 



5 


IGF 
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III 


5 


gil482677 

i|rei|JNir_u 

04961.1| 


19 


insulin-like growth factor 
^inaiiig protein, aciu idouc 
subunit; INSULIN-LIKE 
GROWTH FACTOR 
BINDING PROTEIN 
COMPLEX ACE) LABILE 

[Homo sapiens] 
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saps 


gi|3885974lgb|A 
AC78144 ll 


6 


UG 
1 
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6 


gi|144233 
49|gb|AA 
K62357.ll 
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20 


Homo sapiens membrane 
glycoprotein LIG-1 mRNA, 


n ii It 
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gi|3885974|gb|A 
AC78144.ll 
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NA 
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7 


gill44955 

At IrvVl A A 

01|gD|AA 
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_1 


21 


Homo sapiens brain tumor 
associaieci proiein in/^vjih- 
(NAG14) 
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caps 


gil3885974|gb|A 
Af78144. 11 
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gi|ooUoirz 
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Zo 


riomo sapiens ivima, cj^i>i/\ 
DKFZp761A179 




caps 


(nl'^RRSQ74l(rh]A 

AC78144.ll 


1 
0 


KIA 
A06 
44 


7662 
219 


10 


gi|766222 
0|ref|NP_0 
55632.11 


24 


KIAA0644 gene product 
[Homo sapiens] 


811 


caps 


gi)3885974lgb|A 
AC78144.ll 


1 
1 


FLR 
Tl 


8051 
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11 


gi|701937 
9|ref|NP_0 

J /*HZ.i| 


25 


fibronectin leucine rich 
transmembrane protein 1 
[iiomo sapiensj 


674 


caps 


gi|3885974|gb|A 
AC78144.ll 


1 
2 


FLR 

T2 
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12 


gi|680860 
5|gb|AAF 
28460. 1|A 
F169676 
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leucine-rich repeat 
transmembrane protein 
FLRT2 
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caps 


gi|3885974|gb|A 
AC78144.ll 


1 
3 


FLR 
T3 


6808 
606 


13 


gi|680860 
7|gb|AAF 
28461. 1|A 
F169677 
1 


27 


Homo sapiens leucine-rich 
repeat transmembrane 
protein FLRT3 


649 


caps 


gi|3885974|gb|A 
AC78144.ll 
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nL High-Throughput In Vitro Fluorescence Polarization Assay 
Huorescently-labeled HM peptide/substrate are added to each well of a 96-well 
microtiter plate, along with a test agent in a test buffer (10 mM HEPES, 10 mM NaQ, 6 
mM magnesium chloride, pH 7.6). Changes in fluorescence polarization, determined by 
using a RuoroUte FPM-2 Fluorescence Polarization Microtiter System (Dynatech 
Laboratories, Inc), relative to control values indicates the test compound is a candidate 
modifier of HM activity. 



10 IV. High-Tliroughput In Vitro Binding Assav. 

^^-labeled HM peptide is added in an assay buffer (100 mM KCl, 20 mM HEPES pH 
7.6, 1 mM MgCh, 1 % glycerol, 0.5% NP-40, 50 mM beta-mercaptoethanol, 1 mg/ml 
BSA, cocktail of protease inhibitors) along with a test agent to the wells of a Neutrality- 
avidin coated assay plate and incubated at 25°C for 1 hour. Biotinylated substrate is then 

15 added to each well and incubated for 1 hour. Reactions are stopped by washing with PBS, 
and counted in a scintillation counter. Test agents that cause a difference in activity 
relative to control without test agent are identified as candidate p53 modulatmg agents. 

V. TmTniinnpre cipitations a nd TmTTninnhlftftiiiyy 
20 For coprecipitation of transfected proteins, 3 x 10^ appropriate recombinant cells 
containing the HM protems are plated on 10-cm dishes and transfected on the foUowmg 
day with expression constructs. Hie total amount of DNA is kept constant in each 
transfection by adding empty vector. After 24 h, cells are collected, washed once with 
phosphate-buffered saline and lysed for 20 min on ice in 1 ml of lysis buffer containing 50 
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mM Hepes, pH 7.9, 250 mM NaCl, 20 mM -glycerophosphate, 1 mM sodium 
orthovanadate, 5 mM p-rdtrophenyl phosphate, 2 mM dithiothreitol, protease inhibitors 
(complete, Roche Molecular Biochemicals), and 1% Nonidet P-40. Cellular debris is 
removed by centrifugation twice at 15,000 x g for 15 min. The cell lysate is incubated 
5 with 25 fil of M2 beads (Sigma) for 2 h at 4 °C with gentle rocking. 

After extensive washing with lysis buffer, proteins bound to the beads are solubilized 
by boiling in SDS sample buffer, fractionated by SDS-polyacrylamide gel electrophoresis, 
transferred to polyvinylidene difluoride membrane and blotted with the indicated 
antibodies. The reactive bands are visualized with horseradish peroxidase coupled to the 
10 appropriate secondary antibodies and the enhanced chemiluminescence (ECL) Western 
blotting detection system (Amersham Pharmacia Biotech). 



VL Expression analysis 
All cell lines used in the following experiments are NCI Rational Cancer Institute) 
1 5 lines, and are available from ATCC (American Type Culture Collection, Manassas, VA 
201 10-2209). Normal and tumor tissues were obtained from hnpath, UC Davis, Clontech, 
Stratagene, and Ambion. 

TaqMan analysis was used to assess expression levels of the disclosed genes in various 
samples. 

20 RNA was extracted from each tissue sample using Qiagen (Valencia, CA) RNeasy 
kits, following manufacturer's protocols, to a final concentration of 50ng/(il. Single 
stranded cDNA was then synthesized by reverse transcribing the RNA samples using 
random hexamers and 500ng of total RNA per reaction, following protocol 4304965 of 
Applied Biosystems (Foster City, CA). 

25 Primers for expression analysis using TaqMan assay (Applied Biosystrais, Foster City, 
CA) were prepared according to the TaqMan protocols, and the following criteria: a) 
primer pairs were designed to span introns to eliminate genomic contamination, and b) 
each primer pair produced only one product 

Taqman reactions were carried out following manufacturer's protocols, in 25 pi total 

30 volume for 96-well plates and 10 \d total volume for 384-well plates, using SOOnM pruner 
and 250 nM probe, and approximately 25ng of cDNA. Hie standard curve for result 
analysis was prepared using a universal pool of human cDNA samples, which is a mixture 
of cDNAs from a wide variety of tissues so that the chance that a target will be present in 
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appreciable amounts is good. The raw data were normalized using 18S rRNA (universally 
expressed in all tissues and cells). 

For each expression analysis, tumor tissue samples were compared with matched 
normal tissues from the same patient. A gene was considered overexpressed in a tumor 

5 when the level of expression of the gene was 2 fold or higher in the tumor compared with 
its matched normal sample. Li cases where normal tissue was not available, a univ^al 
pool of cDNA samples was used instead- In these cases, a gene was considered 
overexpressed in a tumor sample when the difference of expression levels between a 
tumor sample and the average of all normal samples from the same tissue type was greater 

10 than 2 times the standard deviation of all normal samples (i.e.. Tumor - average(all normal 
samples) > 2 x STDEV(all normal samples) ). 

Results are shown in Table 2. Number of pairs of tumor samples and matched normal 
tissue from the same patient are shown for each tumor type. Percentage of the samples 
with at least two-fold overexpression for each tumor type is provided. "ND" means not 

15 done. A modulator identified by an assay described herein can be further validated for 
therapeutic effect by administration to a tumor in which the gene is overexpressed. A 
decrease in tumor growth confimis therapeutic utility of the modulator. Prior to treating a 
patient with the modulator, the likelihood that the patient will respond to treatment can be 
diagnosed by obtaining a tumor sample from the patient, and assaying for expression of 

20 the gene targeted by the modulator. The expression data for the gene(s) can also be used 
as a diagnostic marker for disease progression. The assay can be performed by expression 
analysis as described above, by antibody directed to the gene target, or by any other 
available detection method. 
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Table 2 
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WHAT IS CLAIMED IS: 

1 . A method of identifying a candidate pS3 pathway modulating agent, said method 
comprising the stops of: 

a. providing an assay system comprising a purified HM polypeptide or nucleic 
acid or a functionally active fragment or derivative thereof; 

b. contacting die assay system with a test agent under conditions whereby, but for 
die presence of the test agent, the system provides a reference activity; and 

c. detectiiig a test agent-biased activity of the assay system, wherein a difference 
between the test agent-biased activity and the reference activity identifies the 
test agent as a candidate pS3 pathway modulating agent 

2. The method of Claim 1 wherein the assay system comprises cultured cells that 
express die HM polypeptide. 

3. The method of Claim 2 wherein the cultured cells additionally have defective p53 



4. The method of Claim 1 wherein the assay system includes a screening assay 
comprising an HM polypeptide, and the candidate test agent is a small molecule 
modulator. 

5 . The method of Claim 4 wherein the assay is a binding assay. 

6. The method of Claim 1 wherein the assay system is selected firom die group 
consisting of an apoptosis assay system, a cell proliferation assay system, an 
angiogenesis assay system, and a hypoxic induction assay system. 

7. The method of Claim 1 wherein the assay system includes a binding assay 
comprising an HM polypeptide and the candidate test agent is an antibody. 

8. Hie method of Claim 1 wherein the assay system includes an ^pression assay 
comprising an HM nucleic acid and the candidate test agent is a nucleic acid 
modulator. 



function. 
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The method of claim 8 wherein the nucleic acid modulator is an antisense 
oligomer. 



10. The method of Claim 8 wherein the nucleic acid modulator is a PMO. 

1 1 . The method of Claim 1 additionally comprising: 

d. administering the candidate p53 pathway modulating agent identified in (c) to a 
model system comprising cells defective in p53 function and, detecting a 
phenotypic change in the model system that indicates that the p53 function is 
restored. 

12. The method of Claim 1 1 wherein the model system is a mouse model with 
defective p53 function. 

13. A method for modulating a p53 pathway of a cell comprising contacting a cell 
defective in p53 function witii a candidate modulator that specifically binds to an 
HM polypeptide, whereby p53 function is restored. 

14. The method of claim 13 wherein the candidate modulator is administered to a 
vertebrate animal predetermined to have a disease or disorder resulting from a 
defect in p53 function. 

15. The method of Claim 13 wherein the candidate modulator is selected from the 
group consisting of an antibody and a small molecule. 

16. The method of Claim 1, comprising the additional steps of: 

a. providing a secondary assay system comprising cultured cells or a non-human 
animal expressing HM , 

b. contacting the secondary assay system widi the test agent of (b) or an agent 
derived therefirom und^ conditions whereby, but for the presence of the test 
agent or agent derived therefrom, the system provides a reference activity; and 

c. detecting an agent*biased activity of the second assay system, 
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17. wherein a difference between the agent-biased activity and the reference activity of 
the second assay system confirms the test agent or agent derived therefrom as a 
candidate pS3 pathway modulating agent, 

18. and wherein the second assay detects an agent-biased change in the pS3 pathway. 

19. The method of Qaim 16 wherein the secondary assay system comprises cultured 
cells. 

20. The method of Qaim 16 wherein the secondary assay system comprises a non- 
human animal. 

21. The method of Claim 18 wherein the non-human animal mis-expresses a p53 
pathway gene. 

22. A method of modulating pS3 pathway in a mammalian cell comprising contacting 
the cell with an agent that specifically binds an HM polypeptide or nucleic acid. 

23. The method of Claim 20 wherein the agent is administered to a mammalian animal 
predetannined to have a pathology associated with the pS3 pathway. 

24. The method of Claun 20 wherein the agent is a small molecule modulator, a 
nucleic acid modulator, or an antibody. 

25. A method for diagnosing a disease in a patient comprising: 

a. obtaining a biological sample from the patient; 

b. contacting the sample with a probe for HM expression; 

c. comparing results from step (b) with a control; 

d. determining whether step (c) indicates a likelihood of disease. 

26. The method of claim 23 wh^ein said disease is cancer. 

27. The method according to claim 24, wherein said cancer is a cancer as shown in 
Table 2 as having >25% expression level. 
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SEQUENCE LISTING 



<110> Exelixis, Inc. 

<120> MODIFIERS OF THE p53 PATHWAY AND METHODS OF USB 

<130> EX02-120C-PC 

<150> 60/338,733 
<151> 2001-10-22 

<150> 60/357,600 
<151> 2002-02-15 

<160> 28 

<170> Patentin version 3.1 

<210> 1 

<211> 2306 

<212> DNA 

<213> Homo sapiens 

<400> 1 

cggggacacc acgccagtgc tttcctgcct tccttccgag atggaaagag gagctcctag 
ctcacttaag ccggggtagg gctggttctc ctttccgagc caaaatccca ggcgatggtg 
aattatgaac gtgccacacc atgaagctct tgtggcaggt aactgtgcac caccacacct 
ggaatgccat cctgctcccg ttcgtctacc tcacggcgca agtgtggatt ctgtgtgcag 
ccatcgctgc tgccgcctca gccgggcccc agaactgccc ctccgtctgc tcgtgcagta 
accagttcag caaggtggtg tgcacgcgcc ggggcctctc cgaggtcccg cagggtattc 
cctcgaacac ccggtacctc aacctcatgg agaacaacat ccagatgatc caggccgaca 
ccttccgcca cctccaccac ctggaggtcc tgcagttggg caggaactcc. atccggcaga 
ttgaggtggg ggccttcaac ggcctggcca gcctcaacac cctggagctg ttcgacaact 
ggctgacagt catccctagc ggggcctttg aatacctgtc caagctgcgg gagctctggc 
ttcgcaacaa ccccatcgaa agcatcccct cttacgcctt caaccgggtg ccctccctca 
tgcgcctgga cttgggggag ctcaagaagc tggagtatat ctctgaggga gcttttgagg 
ggctgttcaa cctcaagtat ctgaacttgg gcatgtgcaa cattaaagac atgcccaatc 
tcacccccct ggtggggctg gaggagctgg agatgtcagg gaaccacttc cctgagatca 
ggcctggctc cttccatggc ctgagctccc tcaagaagct ctgggtcatg aactcacagg 
tcagcctgat tgagcggaat gcttttgacg ggctggcttc acttgtggaa ctcaacttgg 
cccacaataa cctctcttct ttgccccatg acctctttac cccgctgagg tacctggtgg 
agttgcatct acaccacaac ccttggaact gtgattgtga cattctgtgg ctagcctggt 



60 
120 
180 
240 
300 
360' 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
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ggcttcgaga gtatataccc accaattcca cctgctgtgg 
acatgcgagg ccgctacctc gtggaggtgg accaggcctc 
tcatcatgga cgcacctcga gacctcaaca tttctgaggg 
gtcggactcc ccctatgtcc tccgtgaagt: ggttgctgcc 
acgcctcccg ccacccaagg atctctgtcc tcaacgacgg 
tgctgctttc agacactggg gtgtacacat gcatggtgac 
acgcctcggc ctacctcaat gtgagcacgg ctgagcttaa 
tcaccacagt aacagtggag accacggaga tctcgcctga 
agcctgttcc taccacgtcc actggttacc agccggcata 
tcattcagac tacccgtgtg cccaagcagg tggcagtacc 
agatgcagac cagcctggat gaagtcatga agaccaccaa 
tggcagtgac tctgctagct gccgccatgt tgattgtctt 
accagcagcg gagtacagtc acagccgccc ggactgttga 
acatcccagc agcaacatcc gcagcagcaa cagcagctcc 
gggcagtagt gctgcccaca attcatgacc atattaacta 
atggggccca ctggacagaa ciacagcctgg ggaactctct 
tctctgaacc ttatataatt cagacccata ccaaggacaa 
gactcccctc ccccaaaaaa cttatciaaat gcaatagaat 
ttgtacagag tggggagaga ctttttcttg tatatgctta 
gttaaaaaaa acagattata ttaaaattta aagacaaaaa 
aaaaaaaaat tccgagatgt caggga 

<210> 2 

<211> 2471 

<212> DNA 

<213> Homo sapiens 

<400> 2 

tacttctaaa taaatgaatt actcaatctc ctatgaccat 
aaaagtacat caatattata tcatteiagga aatagtaacc 
gacatttttg gacaatgcaa ttgtggcact ggcacttatt 
ggttctatgg cattcatcat ttgacaaatg caagcatctt 
tgaacttact agcactgact gtggaatcct taagggccca 
gctaagatga aggacatgcc actccgaatt catgtgctac 
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ccgctgtcat gctcccatgc 1140 

cttccagtgc tctgccccct 1200 

tcggatggca gaacttaagt 1260 

caatgggaca gtgctcagcc 1320 

caccttgaac ttttcccacg 1380 

caatgttgca ggcaactcca 1440 

cacctccaac tacagcttct 1500 

ggacacaacg cgaaagtaca 1560 

taccacctct accacggtgc 1620 

cgcgacagac accactgaca 1680 

gatcatcatt ggctgctttg 1740 

c tataaac tt ' cgtaagcggc 1800 

gataatccag gtggacgaag 1860 

gtccggtgta tcaggtgagg 1920 

caacacctac aaaccagcac 1980 

gcaccccaca gtcaccacta 2040 

ggtacaggaa actcaaatat' 2100 

gcacac^aag acagcaactt 2160 

tatattaagt ctatgggctg 2220- 

gtcaaaacaa aaaaaaaaaa 2280 

2306 



ctatacatac 
ttctcttctc 
tcagtgaaga 
ccttatcaat 
ttacatttct 
ttggcctagc 



tccaccttca 
caatatgcat 
aaaactttgt 
cagctcctat 
gaagaagaaa 
tatcactaca 



60 
120 
180 
240 
300 
360 
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ctagtacaag ctgtagataa aaaagtggat tgtccacggt tatgtacgtg tgaaatcagg 420 

ccttggttta cacccagatc catttatatg gaagcatcta cagtggattg taatgattta 480 

ggtcttttaa ctttcccagc cagattgcca gctaacacac agattcttct cctacagact 540 

aacaatattg caaaaattga atactccaca gactttccag taaaccttac tggcctggat 600 

ttatctcaaa acaatttatc ttcagtcacc aatattaatg taaaaaagat gcctcagctc 660 

ctttctgtgt acctagagga aaacaaactt actgaactgc ctgaaaaatg tctgtccgaa 720 

ctgagcaact tacaagaact ctatattaat cacaacttgc tttctacaat ttcacctgga 780 

gcctttattg gcctacataa tcttcttcga cttcatctca attcaaatag attgcagatg 840 

atcaacagta agtggtttga tgctcttcca aatctagaga ttctgatgat tggggaaaat 900 

ccaattatca gaatcaaaga catgaacttt aagcctctta tcaatcttcg cagcctggtt 960 

atagctggta taaacctcac agaaatacca gataacgcct tggttggact ggaaaactta 1020 

gaaagcatct ctttttacga taacaggctt attaaagtac cccatgttgc tcttcaaaeia 1080 

gttgtaaatc tcaaattttt ggatctaaat aaaaatccta ttaatagaat acgaaggggt 1140 

gattttagca atatgctaca cttaaaagag ttggggataa ataatatgcc tgagctgatt 1200 

tccatcgata gtcttgctgt ggataacctg ccagatttaa gaaaaiataga agctactaac 1260 

aaccctagat tgtcttacat tcaccccaat gcatttttca gactccccaa gctggaatca 1320 

ctcatgctga acagcaatgc tctcagtgcc ctgtaccatg gtaccattga gtctctgcca 1380 

aacctcaagg aaatcagcat acacagtaac cccatcaggt gtgactgtgt catccgttgg 1440 

atgaacatga acaaaaccaa cattcgattc atggagccag attcactgtt ttgcgtggac 1500 

ccacctgaat tccaaggtca gaatgttcgg caagtgcatt tcagggacat gatggaaatt 1560 

tgtctccctc ttatagctcc tgagagcttt ccttctaatc taaatgtaga agctgggagc 1620 

tatgtttcct ttcactgtag agctactgca gaaccacagc ctgaaatcta ctggataaca 1680 

ccttctggtc aaaaactctt gcctaatacc ctgacagaca agttctatgt ccattctgag 1740 

ggaacactag atataaatgg cgtaactccc aaagaagggg gtttatatac ttgtatagca 1800 

actaacctag ttggcgctga cttgaagtct gttatgatca aagtggatgg atcttttcca 1860 

caagataaca atggctcttt gaatattsiaa ataagagata ttcaggccaa ttcagttttg 1920 

gtgtcctgga aagcaagttc taaaattctc aaatctagtg ttaaatggac agcctttgtc 1980 

aagactgaaa attctcatgc tgcgcaaagt gctcgaatac catctgatgt caaggtatat 2040 

aatcttactc atctgaatcc atcaactgag tataaaattt gtattgatat tcccaccatc 2100 

tatcagaaaa acagaaaaaa atgtgtaaat gtcaccacca aaggtttgca ccctgatcaa 2160 
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aaagagtatg aaaagaataa taccacaaca cttatggcct gtcttggagg ccttctgggg 2220 

attattggtg tgatatgtct tatcagctgc ctctctccag aaatgaactg tgatggtgga 2280 

cacagctatg tgaggaatta cttacagaaa ccaacctttg cattaggtga gctttatcct 2340 

cctctgataa atctctggga agcaggaaaa gaaaaaagta catcactgaa agtaaaagca 2400 

actgttatag gtttaccaac aaatatgtcc taaaaaccac caaggaaacc tactccaaaa 2460 

atgaacaaaa a 2471 

<210> 3 

<211> 177851 

<212> DNA 

<212> Homo sapiens 

<400> 3 

gaattctttt tgttttgtaa atattcccaa tatcatggtt gtataagatg aatttttctc 60 

agtatcatta gataggataa aatgccttct attatatgtt gttgaagaaa atgacatctg 120 

gcatgcgatt tttgccttta cttttccttt cctacctgta tgttgggcta agtgagccat 180 

agcggagaag gtacaaaatg atataatttg actgtctttt tgagaccaaa atttttgagt 240 

atagcacaac ataaatggag tttatatttt gatgacttaa tatttgaatt actcttcaga 300 

tatttatttc tcactgcatt taacagtctc agggaccacg cagacttagc atctcactcc 360 

gagactatgc gagtgcatat tcttttatat ttattttatt ttgtaattac tagaatgcat 420 

atggcctgag caaatttaac aaattatttt tgttgcttca cttataaatg tctgaaatca 480 

aaagtttcat gaagctactg ttttattagc tcttcttagc tattatgcaa agaaagaata 540 

ttttatatgc tgaacgagaa taaaaagtat tataatgcac tttcaatatt tatgccaagc 600 

tttttttcca tgaaaaatga ttatatcatc aatttgcatc attttaataa tttttattgg 660 

catataatgt agtatcttgg ctgaaatata acaacagatg gctacaaatt tttgagttat 720 

tgatttatgc atatagatat ttaagaacag gaagggaaaa gggttctagg acactcattc 780 

aaatgaaggc taacaagaat ggagttttaa aaggaagggg ccttaatctc ttgactgtca 840 

aatattaaga caaaactagt tcactcctga cagatttgag taaattgagc aaatatcttt 900 

gaacacctac aatcagacaa tgttttactg gaatagtcat tagtccagaa tccatgcagt 960 

aggtgggaaa attagtggat aaacctctgg ataggaaaga gcctaatgat aagggcctca 1020 

aacatcttga tgttattcaa aggcagtgaa gagccactgg agccatgcaa acagggaatt 1080 

agagaggaga gaggctggag gtagaaccat cttagtatat ccatacacta ttagtgtaat 1140 

agtactataa cctagaactc tagggaagag aatcaaagaa ttagaagaeui ggcagaaatg 1200 
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ttgcacagtt aaaggagtgg gtgggagaca ccagagttga taggtacaga atgtagcaac 1260 

taattagtgg taaatagaaa tatcaaagtt aaatctaagt tttcaagtac ctgtaaccgg 1320 

gaatacactg atcatgttat aaaaagacag aagtcacagg aggaagcatt tggggaatat 1380 

gatgaggtat gagatattca tgtaaggtta tctaataggt gggtaaagtg ttatttgtct 1440 

gggacttggt taagaagatg aggtattagg cattatacac acaatatata ggattaggat 1500 

atgtatttag gaatcatttg gaggcatttg tggtattgta aaaaaaaaaa aaaaaaaaac 1560 

aaaaaacaaa acaaaaaaac cactagattt aaatagtagg gttaaattta cagactttgc 1620 

cactttccag ctttgaggcc ctgggcaggt cactgcccct gtctgagtct cagtttcctc 1680 

ttctctgaaa tcacaatagg ttgttgcgag tattaaagga aaggctatgt acattttata 1740 

agtgtctaga caaatacaag gtacaattac acaggaaagg tgatggtgaa tatgtgagag 1800 

gagagcaaat gagattgcca agggagtgag cgcaaggaga taggaaagac tctttgggaa 1860 

tgcttacaca gaaagggcct gggaagaggc tactagcaga agagacagac aagagtttca 1920 

agactaagca tgaggtcaat aatgacaaaa agtatccaag aaggatgggg agaggtttcc 1980 

tgttgaaagg aacccatcaa attggataag ttgctgctca ccaaatgctg aaccctcaga 2040 

aaaacagttt caatgacagt gtgacagcag aaatcagaga taaatgaatg ggagggaata 2100 

tgtctctctg gtagaacacc tttgccactc agcatcagca tagatcctca atgcatacaa 2160 

caagatcaag atgttcctct ttcttgctct ctggactttt atgtcttgat accttcagca 2220 

gtcaggtaag aggtttcagg agagatgctg ggaggagcaa cagaacaaaa ccttcatagc 2280 

tactttaagg atgtggtacc atatatttta ccaaatgagt ttgtggtacc atttattttg 2340 

tctttactgt tgtatctgta attacatgaa tgtttccttt acttctccat gtaaataacc 2400 

atactagtaa atttatagga ggccaaaatc caagggtaga gtgcactgca attgccattt 2460 

gtctcgttct aattcttcac caaactcctg tttctgtttt ctacatggca gtagttcttc 2520 

atattctgga ttatagtttc tataaactgc ccaagtacta atagccttca tttttattct 2580 

ttatgctcct tagtaaatct ttgaatacct tgcagtctgt gtgtatgtgt ggtagtagtt 2640 

gtggggctgg gactgcatgt aattctatcg gattatccac tctaccttcc ttacaatgtt 2700 

tctgattctt ctgatagaat ggttttcttc tattaaatca cagttttagt gaatctgaaa 2760 

gcaaaiagtta ccttcctttt tcccagcaaa attgtattct aatggaggaa aataaattct 2820 

agttttcacia attttccata aatgaagatt taaaaaattt tcctccttat ttaaagtatg 2880 

attttagggg cacttgtcat aaatacggtt taaacagtct gtgttcttgt attctgttca 2940 

taatgtttta ggaaatattt gggggtctgg gtgttaccca cacaatggct gggtttgatt 3000 
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gcttggtggg tgacagtcca aagagcacaa gtaaggagga tttaacaagg ggattttcat 3060 

aacttgcaac aagtaaggag gacactggga ataattcccc aaagcagtgc ctttgtgaac 3120 

caaggtgaag acagggcttt tatgaggcca gttttctgag tcatcctatg cagaggtgga 3180 

ataaaggcag agcaggcaca attgtcagtg atgcttccac atggtcgcat gtatagaaaa 3240 

tggagaacaa gctcctccct gggcagggtt tttagtatca taaagaggag agtttgccaa 3300 

agttcatctc caactcaggc attctggatt caactgtttt tttttttttc ttcctgccag 3360 

?gatgggctt cttcgtggac ctttttgaaa taacaagaac ttcaagatgc aacagttaca 3420 

gataggtaca ttttcatagt gtgtactcca aacctcatgg accctgggtt aggaatccct 3480 

Gctgagacat tccactcctc attcctgagg gtttagagac agagttcatg cttctgtaac 3540 

tatttcatgc tgaccgagtg tgttgagctc cctaaagtta aaggagtgag actcttgggc 3600 

tgctgagttc aaataagttt ttcggtcacc tggagttgct caaaggggct gatattgtt^ 3660 

taataaagct ggagatgaaa ccgtttgagt cttgaggaca caaagtttgc tactgcattg 3720 

gcctccgagc gtcctctggc aatctagatc ttctagtgtt ggagtatgca acctaatggg 3780 

tttttctcta ggattgaggt ctggtttccc ccaccctcag acacaaccct caggatctga 3840 

tcccagcttc caaaagattt aaatatcaga ttgttatgca tatgtgtgat aattgaggtt 3900 

ttcctctcaa aaagcgtctc tcaaaEiaact ctctaaggtg tagatccaca gtaagccsiat 3960 

atgtgagggt gacccagtgg ttccctagtg taaccccatg aacatcccca aaactctgat 4020 

tgcaccactt ggtgaccctc ctgggtgtca cgtgaagcag ctgccccttt ttttaaaagc 4080 

tgatacttga gaagaactca ctcaggtggt ccagggatgc attggtaaga gcctcttctc 4140 

ttatgttaca attttcgcag cctagttgtc aagactgagg gcttccagat gtacctgggt 4200 

cgtttcccac tttggaeiaat gccccccgaa tct£iaggatc ttaaacctgt cttcctggaa 4260 

aagttgatcc tcatgggtaa tctggctagg tacagattgc tgtttattgt gacagggatg 4320 

cctcccaacc ctccagagca cagagtggcc agggatcagg attgccagtt gccatgatgg 4380 

gagtgtatct caatcctcca gggcaccaac tggcaaaagg tggaaactaa eiacaagaggt 4440 

gcattgtggt tagtctggag atcctgttgc tagatcctag gagttttccc ttttagtcag 4500 

ccaacagggt gaagtccact taccgccctg aaggagcacc aaacaaaagg tccggaccac 4560 

tgcttccact cttttgggct agatccaagt gatggcctag tggactctac cccaagatga 4620 

agatccttag gaabtgcacc caaccctctc aggcaacatg agcacgttag cccagccaag 4680 

ctgccgctgt ccactgcttt gcccatagca agcctttgtg aagttagcgt tagaactgga 4740 

gtctttgtct catctcggtt gccagggttg ttacccacac aatgagtgtg tttgattgct 4800 
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tggtgggtga 


tagtccaatg 


A0r*A^aac^aA a.O'aa.aQatC't 


aacaagggga 


ttttattact 


4860 


tgcaataaat 


aaggagggta 


r^fcrcfcrcTA^aa t^CCCCaaaCf 


taggccttcc 


caattaaagg 


4920 


ttcaaacaag 


gcttttatta 


aactacrttaa cctctaCCtC 


atatgcagag 


gtggaataaa 


4980 


ggcagagcag 


gcataatctc 


caatcatacc tictaoratO'StS 


tgcatttatg 


aaaaatatag 


5040 


aataagctcc 


tccatgggca 


crocrtttttaa tatacrtaatt: 


cforcraGraattt 


gccaaagttt 


5100 


acctccaact 


caggcatctc 




1 1 1 oac aaag 


atgggcttct 


5160 


ttctggaact 


tgtctgcaag 


rrsi^SiSirTasif*^ r*aaflrcrtttaa 


tagttccaag 


tggattcttt 


5220 


ttcacagtgt 


gtaccccaaa 




at gtgc 1 1 tsg 


agaaccatga 


5280 


gaagtcaaaa 


tttaccttca 




tctgttgaat 


ttgtctttgg 


5340 


aatttacgga 


tgaattccaa 


acracraaat*t"t* atcctocftaa 


tg^taaaata 


tcttatgcta 


5400 


ggaattggct 


ggtgatcatg 


t'caacatTT't* aahaatQttt 

Ltf V^CLCL^CL ^ CLa l,«GLWL w w 


attaagattc 


tacatacgtt 


5460 


ggtaatcttt 


actatggtta 


acrt'cc^r'fctat fratcratcract 


ttiaaaaatgt 


tcattttgca 


5520 


gcataagtca 


tatgcaagtg 


aa^^frrr^^aa t" a ♦* rrr^ a i* ^ 


ar'ao'A t" at"?ifT 


tctgtccaat 


5580 


cacatgcatt 


atcactaatt 


rrcrt*i" t'r'^a^^ aot't'aatTaf'a 


era t" crat" crt* a a 


tgctaaagag 


5640 


atcagatgga 


ctgacacatc 


i»y i«^ciuktf b ycsi^ciy wy Lvai* 


tfctctctcet 

w k WW WW www b 


tatcaagttt 


5700 


tacctttaca 


gttagatgga 


tttcrtcrcrtae craatl^aaaat 


craaacrt crt^ 1 1 


tgcaaataat 


5760 


attagactag 


aggaggtgac 


r»^aaorr«cr^^t* fcc«aH"^caCTa 
^ i>aGky wy w i» i« wwot* wi«woyoi 


tccaticata'a 

w wwd Cli 


accaaccatg 


5820 


tatgtaactt 


gggcaaatca 




w w way www ww 


tcaactacag 


5880 


aaagaaggtt 


tgattagatt 


Cfc WW WW ccioy y ywwwwwwony 


t e t a t cfa.t: t c 

WW wy wy m www 


caagttttct 


5940 


tttctttaga 


acacatgatt 


wwcLwywywyw wwy wwwwwww 


oaaacracr^^o 

y OMiGiy ay w ww 


acagtatgag 


6000 


attcaggccc 


tgtcaccttg 


aeaccrtttcft crtttCTacrctcr 

BWBwy wwwy w gwwwynywwy 


y w www w wy y w 


gcttgtgtca 


6060 


gctctgggct 


tttcttcaca 


aagagtgcc^ acaggctgaa 


gtactctcat 


ctctcaagtg 


6120 


tttgaacacc 


ccctgaattt 


otaatccatt tttctttttt 

\m ^ W W WW W W.W V W W W W W V 


ttfcttttaae 

W V W W w WCT^ w 


actagttctc 


6180 


attaaatgaa 


ttaagtcact 


tccacrtOQct atcrcraccctii 


atatttcctt 

wy w w Www w w 


atatacccag 


6240 


tgatcttaca 


ggagtccaat 


ccacrattoct tcaattcatcr 


f aaar'pfccrr'f* 

w cmc4 w w w y w w 


cactgttcta 


6300 


ctgtgtccat 


tttttagtat 


tatt ttcttt CTtccaaaCTaa 

^ w W W WS^ WWW W M»Cfc^fc^ Wfc^ 


t" a t" t" era t* a f" 


ggaaggttgt 


6360 






gaaacagagk caatagcat^t 


catatacra'ta 


a a ^ a a /^a 

cLci cctay clgay 




attttattgt 


gggaattggc 


tcacatgatt atggagactg 


agaagtccca 


cgataatgct 


6480 


gtctgcatgc 


gggagaaccg 


gaaaagctgg taatgtgatt 


ctgaagaagg 


cctaagtaag 


6540 


taaattctta 


agactggaaa 


gcctgaggac caagagctct 


gatgtcagag 


ggcaggagaa 


6600 
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SgIu99^^9^^ ttwciy ^ u u*»cia g^ciyci9a.aaaGi gcusicuwy\»w^* 


tttggttcta 


6660 


Cbug9^9^^^^ Cag^ug^eiUug yyCyaCaCCu aCCCAi-y i-i-y y^idAaUs^im 


aacttcttta 


6720 


r?^^aert'<?t^ar* -herattcaaai- ant"aa^r«^r*t t^Gtta&aaca QCCbcacraoCT 


cacacccaga 


6780 


aa t'aaarrt'^ ^a/^oarrr^t*a^ o4*r*rrrrr«a4>o<^ f*^^ASkC^r*AO tGaa.OOf*0af* 


acataaacca 


6840 


CCaCaagg^elC gUunaCUGuu acgcaaaqug g.Cuuv.auucu i«uyv>ca(«cua 


atcttaatat 


6900 


CCuuC^Cpuub cLSLciggtuCau aggCtCCbuC tclCCCucagu cuc^ccactggu 


ccttcatcct 


6960 


CuaCuCaUgg CauuCaygcly SLCuctcLuSlaaC ^Cauu^CuCu CCaa9ysa.ua 


gctgtattcc 


7020 


CCCCCuuuug uayCuyyCtt Uy uCa.Cclya.y yCaCaCCaya yCCCayyyCC 


tttagcatac 


7080 


CCyCCCCUyC Cy uoayUyaC CCaCuCCCCU ayayCaCCtt yyycuc:i.yuc 


ataattaaga 


7140 


*^4- ^ ?a ^ K a g a a <Ta 4- a 4" ^ a a rri^i a a <■« i*i rra 4" ^ 4" a a a r^j^'^ i~ ^ ^ 'H 

yCCclcLuycca acLay au^^ay y ucaayCaayy yauuu^-uaaa uu>uuui«k»v«^u. 


aataccctgc 


7200 


M^4>MnM#«^^4> V ^v^Y/^ a 4> ^ 4- V ^ a 4* ^ m-4* M 1^ 9 ^ ^ ^^ji«>«4>^aa4~4~ 4*^ Vi^4* a on/^n 

CCCCaCCuCc Cyy CauL. ucC atuyLCaaua CCCaCCaauu Ctuyuacycy 


ttcagactac 


7260 


agCtCuCuuC CCgCCCCCCSl aagSLcigCCStC CCCCllCCuCu CauyCuCCCU 


tctgcctttc 


7320 


aagcctbatt tSLttagg'a.csr aaaccaagaa aagataatac ccattggatg 


c aaaggagat 


7380 


agcuguCCub ayccccauca cyyaucccbC ayacyccccc ayaaaaaauc 


cctgtaagtg 


7440 


4>^B^saa^^4' j< a 4* a^> 4* w^ta ^ ^4*^#<^^^^^4* aa/r^aa^^^^ a a rwrt 

UuauooauCu Cauayuyyau ubuyccCbCw Giaycaaycw^ auyyuyaayy 


caatcccatg 


7500 


4> 4» 4«4* a «v4- ^ aM a^4*^^ ^ 4*/vVa 9 ^4~^ a4* 4* a a 4*^4*4' a ^/r^/rcr/^aa/^^ 

CuuCaguCaC aCuCCuuyua auucauyauy yXuaauuCba uyCyyCaaCb 


tgactgagac 


7560 


aaagggcccc cayacuaaac accaucccuy yacyuycuyu yayygxauuu 


acagatgaba 


7620 


tt.aacatt:tig aatcagbgga ctgggtaaag cagabtigccc tctccaaggt 


Croat cracic at 


7680 


caticcaatct gttgcaagct taaacatgac asutaggagga ggaaggggga 


atttgctgtc 


7740 


tgccatctgc ttgatctggg acatcggtct tctgccctca actigt^gactc 


gcac cat cag 


7800 


cccticuggca ccgagaacca caucaccgcc uucccugagu ccccagcccg 


cagacagcag 


7860 


aucaugggac ugcucagccu ccccaaucac cuugccaacu ccuuacgcug 


taataaattt 


7920 


CuuutiCuCua uccauccauc Cucucggcuc .uguuucuuug gagaacccua 


actaatagag 


7980 


tattctuacu ctcauCT-gau aytccgiigi-t ugcccccucc ccaguT.i.uau 


ggcccaaact 


8040 


ttgaactgtt ctgggctt^ta agatttatac tggtatttta cctitacggaa 


ctttccccta 


8100 


M ^ M n 4» '9 ^ 9 ^a^a^^niyiq^ 4» 4> ^ a ^ ^ ^ 4* ^^f*r4* a a a aa^^^4*/Va4>/<r 

caccacaaac cauaaggcac cugcuuci.a.g uuuuggL.aaa aaugccgaug 


atttatgcct 


8160 


accauCCwUia yaL.a^v«L.uyy u^uycucuaa uyyyaau^^ya ^au^ (-auauu 


tgttaattgt 


8220 


aggcaggcca ttacctgggt ccctgggctc atctctgtct tcctaggctg 


ccctgctggc 


8280 


cagatctgrtt ttgaggcaat gacagtaagc taagaaaggc agctctttgt 


aagctggcga 


8340 


tagattcctt aggaacttcc aaagggtacc acaaataagg taaaaagttc 


tgtggaggtt 


8400 
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ttaccttcaa gagtagctca ttgtaaagtc ttttgtatgt ctaagttaca tgcttagaca 8460 

aaaagaaaag ttggtaactc tccctgcttt gcttgtaaca tattagctga aataacactg 8520 

acttctttgt cagacagaat ctatcttttc tgtctgtgtt tctttttcag aacatgcatc 8580 

bctggtaggc aagagaaata catgctatgc tagtgttcgg acacaaaaaa cgatgaagag 8640 

caaatatttc taaatgcgtg tttagacaat atggtctcta acgtccctta aaatttgtaa 6700 

tgttctctta ggctttaggg agagaaaaaa aacatgtgca agtgctatgt tttggatttg 8760 

tgtccccacc caaatctcat gtcaaattgt aatccccagt gttggagcag gggcctggca 8820 

gaaggtgatt ggatcatgga ggcagatttt ccccttgctg ttcttgtgat agtgagtgag 8880 

ttctcatgag atctgcttgt ttaaaagtgt gcagcacctc cgcctgctct ttcttcctcc 8940 

tgctctgtcc atctaaaatg tgcctccttc atctttgttt tctgccatga ttttaagctt 9000 

cctgaggcct ccccagtcat. gcttaatgca tagcctgtgg aattgtgagt cagttaaact 9060 

tcttttcttt aaaattaccc agtctcaggt agttctttat agcaacgcaa gaatgaacta 9120 

atacagcaag taacaaaagt agtccatagg gaatatcaaa ccattcatct ccttcatatt 9180 

agatgagtct aggctcccag gaagcccaaa ggcaaactct aggaaaagaa atcttcctta 9240 

actgtgtgaa ttcaacctct acagaggatt taggagtcta aaaiacaaaca gaatccctcc 9300 

tacgctccac aaaacctttt ccttgggacc cacagagagt tagaacttta taagcctgat 9360 

cagtgagatt tcctaaatgg gaacctctgg cttggccaga cagaacatgg agctatctta 9420 

agtcttatta caagtagcct ggaattagta tgcttctgtg acacatacta cacacagaca 9480 

gcttaaatgg agtggtactc tgatctgttc ctcttttgat cacctccaaa cttgagccat 9540 

gtttggacag atctcaaatt gcaaagaaag caggcttatt acattcagta caaagaacaa 9600 

ctaccaggga aagaatcact gcaaagtaga tgtgtactga ataattccca aaacbtagaa 9660 

aggattggga gacatttgaa tctgatcagc cagagtagag agacttggat geiacctggaa 9720 

ctcttagtga acacaacaga aggattacct ttttattttt tatttttaaa tttttttggt 9780 

agcagggcta aactattcct acagtggtat cctaggtgca cctttaaaaa tcttaaaata 9840 

agtctcaaaa atgtcaagct gaaatctgtc tgccaaaaaa agaaaatcaa acacacacac 9900 

acacacacac acacacacac acaaatgcaa agcaataagc caacacttaa tcctctttaa 9960 

aagcagataa caaactcctg acactccata acataaaatg tacgatttct agttcagaat 10020 

acaaagtcat tagatatgca agaagcagga aaatatgacc tatcgtgaag agaaagcaca 10080 

ttaatagaaa cagacccagg aataacagag attatggaat tatcaaacac agactbtaaa 10140 

acaatattat aaaaatgatt aaagatttaa aggaaattac atataggaaa aagagaagat 10200 
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acaacaaaat aaccagtgga acttctgaag ttgaaaaaca cagtacttga aatagaaaat 10260 

tcactggctt tgtgtaacag tagatgagat actggagaaa aatagatgaa tgagcttaaa 10320 

gagcaatcaa aataatttaa atcaaaagac acatacaaag acacaagatg aaaaacaatg 10380 

tgtagagtct tagtgacctg tgtgacaatg tcaaacaatc ttacatacac gaaatttgta 10440 

ttccagaaag agagagtggc agaaaaatgt ttaaagaaat aatgagcaaa attatcctta 10500 

ttgattaaaa gtatgttcta gaactctgtg aagttaaaag gtaaatacat accccaaacc 10560 

cataccagga cacatcaaaa tcaaatggct gaaattcagt gataaagaga aaatatcaaa 10620 

agcagtcaga gtggggagaa agacttttta taaagagaag caaagatagg aattatcact 10680 

gacttctcat cagaagcaat gcaagccagg aaacggtgga atagtattca aactagaatt 10740 

ccatattgtg cacaaatatc ctttataaaa gaaggcaaaa gaaaggaggc attttagaaa 10800 

agcaaattat gagagaattc attggtagca gacctgtact acaagaaaca tttaaaaaag 10860 

ttcttttcac aaaagaaaaa taatatcaga tgaaaacttg gatctaccaa agagttgaag 10920 

agtaacatca taaatatgtg aatateiaaca gacttttctt cacaagcttt tgttttttaa 10980 

atataatgaa ttgcttaatt caacaaaatg tattgtgcag tttataccat atgtggaaat 11040 

aaaatctgta acaactgcac aaatgttagt ggaatggtgt gatggggtta tggagtatgc 11100 

tgtttaaaga ttcttatatt cggcatatat gaagagatat gatateiacga aagaagactg 11160 

tagtgagttc aaaatgaatc ttataaatcc tagagaaaca aatactgatg taacaaacta 11220 

gtaatttttc aagaggaaat tctttagatg taaagttgat gtagccactt aaaaataagt 11280 

tgtattagct aatattaaat gtactaaatt aacatgctac tcccctcaca aacaaacact 11340 

agcaaagaag agtagaagga acsiagaaaga cacaatagcc tttctttgct ctatgaattt 11400 

ggaattctgc tgagacagaa tttatcttct gtggactttt tgagaaagtt gttaeiaaaga 11460 

atgggaaggg agaaggaata- tttcttcata ttgtaagggt gcatctgaag atggagagca 11520 

tgtttgtggt gacattagtc cacagagttg ggcatttttc tccagcagtg attagccatt 11580 

tgaagggcag ggaagtcagg tgattaaatt gatataagac tggcatgtca gatagacagt 11640 

aataaaattg tgggaatata tgagttcaaa tgatgggtga gatctaatcc aaatgtgtga 11700 

ggaagttatt tcactatggg gtttatttgt ttggaagaat atagttaaat ggactagagg 11760 

tcttagtaat gccaaagaat aggtataatt agagtgataa aatgagagca gtgaaggcaa 11820 

cagagattta gagcagaaaa ctagaattaa agatttcaca ggtgggacag ttttctgttt 11880 

gtttgtttgg ttttgttgtt tgttttttgt tttattttat tttgagacgg agtctcgctg 11940 

tgtcgcccag gctggactgc agtggtgcga tctcggctca ctgcaagctc cgcctcccgg 12000 
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gttcacgctg ttctcctacc tcagcctcct aagtagctgg gactacaggc gcctgccacc 12060 
acgcccggct aattttttgt atttttagta gaggcggggt ttcactgtgt tagccaggat 12120 
ggtctctatc tcctgacctc gtgatccgcc cgcctctgcc tcccaaagtg ctgggattac 12180 
aggcatgagc caccgcgccc ggccaggtgg gacagtttta ggtgacatca ataagtgaaa 12240 
tgcaagtgtt gattggtggg gtccgggagg ctgttattga ctttgtgaag ttggcatgct 12300 
tggtgggctg tccataaaga tttgtatctt actcaagaca atagtgggat ttgagattca 12360 
tagaccctga gccaggtgac aatagcctgt gatcaatagt attttcaggg gataagagcc 12420 
gttttttata tgcctaatga ggtccatgat ttttgacttc cccatgcttt aatttagtca 12480 
gctgaactaa cccgttgcag tactcagtaa atgttgaata tttatgatga gaaaactagg 12540 
ggaatattac cggaagtctc cttatggata aaatacagta gctactaata tttacttata 12600 
ctctctttcc aatcatatgt taagaaatat aaaaaacaag tgaatcactt ctactatgca 12660 
ttatttagaa actttaagga aggtaggatt ataaatatca atatctatat tcagatatta 12720 
tattgcatag gtcggtatgt aatgcagagg aaaagctggg agaagcacca acataagcca 12780 
atttctatct gatgtacttt ctgtatgttt agtgaggtgt gaactcttat aattacttta 12840 
tagatgagga aactgaggct caaagagata tcagctctct gagttgtatt agactgatac 12900 
agagaatttt aatctggaag gattacctgg aagaataatt ttaattttga aataaaactg 12960 
atacaattgc ctctgcaatt acctggggct tttattcact cttctggtca ttgtaattag 13020 . 
aggtctgcag agtgaaagaa attattgata gatttggtta agttatctat agctttaaac 13080 
cctagcatta aattcgtaat tcttcttaat ttttattttg aaatgctcca ttaaactaca 13140 
cagagtaaca aatagatcat ttggcttttg atttgtcatc tactttctct ccatttcttt 13200 
ctttctttat ttggtctata tctttatttt ttgcacatca tgtatataca tttgtgattg 13260 
cttgcctcca tgacagatac tgatggtctg ccatcagtta ttttaataat tagtaattgg 13320 
caaaaataag ttattaatct tgattttgtt attttgtttt ctcatctaga caacaaacca 13380 
tggcaatttc tagaatattt tgtatagact aattactcaa tttgggctca agttttatat 13440 
acagtgacct ttgagttaaa atatcacatc atctgatgtt tatgccttaa tgtagttttt 13500 
aagtattaac atctacagct cccctaaatc tttttttttt tttaactaga gctcagtatt 13560 
ttgtaacagg aggaatctgc cactcctttt tttttctttt ctgtcctttc cattcagacc 13620 
tacgtctcca cccagatgtt cttccctcct ctgcctgtga tattctacta tatatatata 13680 
tatatatata tatatatata tatctccttg tttttcaaaa tggaactttt ggagataagc 13740 
actagggaag gatgtagatt acatactttt ggttactgta aagaataaaa aaaggaataa 13800 
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aattaacatg tattgagtct acatttatcc catcactctt ctcaatcatt tacatatatc 13860 

atctcattaa tcttcctgtc cactatatta tgtattatct tcatattatt aatgaggaaa 13920 

ttgaggctgg ggaggtttga ttccaaaacc tatttcttct attatactca attgcctcta 13980 

aaatagttta taattgaata atatttggaa atgagaagaa ataaaactct cagagcccta 14040 

agaaaaaaat acttttaacg gcagacaaaa gttagtgatg ttagcaacta ggaagaacaa 14100 

taatagtaat ataacgcaaa agataaaata ttaaataact aacctgtatg aaattcattt 14160 

atagattaac tagggttctg taatgtaaac aagagtcaac ggtggtgttt gatcaaatgc 14220 

agattccttg acctgactcc agacctcctg aatcagaaac tattgggatg ggccactgat 14280 

aatgatggtc cacatggtat ctttaaaaga cacaagaatc aaggaaaaaa aaaatgaaat 14340 

gaaagcatac caggttaaaa aggtgaaatt aattttcaat ttcttcatca aatgttgaat 14400 

caaccaatgg aaccactgat gcccttctgc tcaggctatg cttggtgcac tgacaatttt 14460 

agtgtggtct tgtggtgaga gatcaagaag ttccgactca tctttccacc atcaaagctg 14520 

cattagacca catggccacc tggctccagg cctctgctgc ctctcctggc caagtgcagt 14580 

actgcgcaca ccttgaccag gtgactggaa gctgttggtc cagctcagct gcaggaactt 14640 

tgaagsiagag aactaaggtg ataaagccaa gataaacttt cattttgttt tggaaagaga 14700 

agaagaaggg acftaagcaag aggcttactg tttggagctg gcagtgtaat ataaaaatat 14760 

ggtgaaatgg aggccatgtc cctcaaatcc taaacctctt ttattccccc attaaaaatg 14820 

cactacagat tataggctgc ataaccaata ttattataga agtagagtag aacagggcca 14880 

ccccaaaggt tttaactttc ctgatcaata tttaataact taagagcact gatggaactt 14940 

ttaggagaga ttcctgaaca atactgtcaa tccagagaat ataggtgaaa aacaggagag 15000 

gcatcagaag tagagatggg atcatgtctt cctggttttc caaaaaagaa acatagtcga 15060 

tattgcaata tgacccagta acattgattg gttccctaga aeiciaaatttt aatgcggttt 15120 

cttcatttaa attgtttcaa atctacttaa aaagaaataa tcacaaacac cattttgtca 15180 

ggaataaatg aggtcagata taagtttact tctttctttt gtaggcctac taaattagta 15240 

gttccaaagg aacgtagatc taggtatctc atatgcacca ctgcatttga attaaagtct 15300 

ctaaagccac aggccacaaa agttttcttc tcggtttact taattcccta atccttcatc 15360 

catcttcagt tagctcagga gttgcaatga tgacaaaagt agactgttca caggacaagt 15420 

gatcattgcg .tcctttttag gatgcttgtc tatcaagaca gacagagaag ggtcggtcag 15480 

tggtgacata attataswiat caatagttct gacatcttgg taagagaggt gcatgaggcc 15540 

atccttacat tagactaacc tgacaggttg ttgttttaca atattttttc cacttctata 15600 
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tgcttaactt attaaccatt gtttctattc ttaaaaataa aactaataaa tatacatact 15660 

ttaaaacatt cacaaagttc atagagctat aaaaagagac aaaaatgtca ctgggtccag 15720 

tctctacctc ttttctttaa gaaataccgc tgttaaccgt ttttttttcc agaaaaaaag 15780 

cctgtatgtc cccatatact tatacacatt ggatcatact atatgtactg ttttacgtct 15840 

tcctttttag tattgaatga tatgcctggg ggatctacac atatctacgc atgtaaaaaa 15900 

ttcattttat tctgttacat ttatgaagta ttccatactc gtggtcttca ataccttagc 15960 

aactagtcac tagccactag ctactagttc gataccttag tcacattaaa tatttgaaat 16020 

gtggctactg ccaattaaga tatgctatat gtgtatttca ctttgcagat acattgtgtt 16080 

tgttttctat ttagtggaca tttgggtfcgt ttatagcttt tttgttgtta ttcctagtag 16140 

tgctactatg aacattcttg aacatatttc ttcatgtgtt taaaagtttt tctcggatgg 16200 

atattttcaa tttttatttt ttatcacaac tcagtgcaaa acacatctta caatatatag 16260 

aacgcgtgca cacacacaga tatgtcatga actctcctct cctctctcct gtcctctatt 16320 

ttatcgtgag gcaaattgca taccatcttc ttcaagagtc cgatagtaat tcttgatcct 16380 

ttactgttgc atataaattt cataataggc ttgtcaactt ccacgaaggg ccctgtcagc 16440 

attttgatta gattctagtt aagtctatag tttgattagt aggacattga taaaaaacaa 16500 

gacaagggtt tctggtcaag aatatgatat atcttcccat atgtttttat attcgagrttt 16560 

gagtgacaga gttatgatct tttgtaaagt ctactcttaa attatccctt attttttaaa 16620 

aattgttttc tctgtttttg gcacaaattg atatttatat gtgcttgata tttaaatgta 16680 

tcttgtttac aggaaccaca agaaaatttt aatcattttc tttcttaaaa tgtcaaatcc 16740 

tggctgcatt ggtatcactc tgatgctctg aaatttattc aacttttcta gtttttcagg 16800 

Gtacaagagg tagtctgatg caaaatgaaa tgactcagtc aaaatagaat atatttttac 16860 

atatatattc ataatgtttt tgtctggtat tggtataaag gttatagtag actcttaaaa 16920 

ttattgagaa cacttcctct tttctcttcg ttaacaaatt ttgccttaga ttcgctagat 16980 

gtttctgaat gtttggtaga acttctttgt aaaactatgg tggccttgtt tattttcatg 17040 

aaacattttt ttattttaaa atagtgtagc agttatagta tcaaatatta tatttctttt 17100 

gagtcagctt tggaatttat acttttctag gaattcctta tgtttcgttt ttcacatgtg 17160 

ttggcatcaa attactcata gtattttatt ttcttttaaa tctctatgta atctccagtt 17220 

ccctcccttt taatccatac taacataatt tccatcttct ctttttcaat ttccttcaga 17280 

aatttgtcta ttattttttt cctcaaataa tcagttgatg actttgttga tcatcttaat 17340 

tctttggact ttcattagtt ttcattgttg gcattaattt ttacttttct tattttctag 17400 



13/161 



cm 



WO 03/035833 



PCT/US02/33542 



catgagcgtt taaagctttg ctgcatttcg aggctgtcga tggcttgcca cagcccaact 17460 

acgtgatctt cttacctgaa tcttaccttc ctcttccaac agactgccag gcaggctgtt 17520 

cagcaaaagc atgattgagt gtgttcctta aagatagatg ctgacacaat cttctccttt 17580 

ttcacctttc atcttcctct catctcctag ttttcatttt aagctaagaa. atatttctct 17640 

attacttata agctaggtat attaaatata catgttagca ttgtaataca atgccaaagt 17700 

tcttctaaaa ataattgatg tatctttcaa catcaaatgc acatttatat taaaaagaat 17760 

aacatagcaa ctgaagtttc cggtttacct tggcctcaga agaagtgtat gtacatataa 17820 

aagagtctca aaagtctgga gctatgatgt gcttttgaaa atttgccatg tcccaagcac 17880 

tgtagtttga attggctgat ggtgagatag ctatttttaa ggctagagtt gttcaaatct 17940 

gaatgtcgac accaagggga aaacaagaga gcctggctct gtgtattatt tatgaggaat 18000 

taccttgaaa cttatcttca ggtcctttgt ggtaataact tctcttaata atcagatata 18060 

gtttcagagc aggctgtttc tcattcattt aaaatggttt aaaattctgt atcagtttga - 18120 

ttaaagaaaa taatttactg cccaggtcga acactgagta aattgagatt gaatttctgt 18180 

ttcttaaaaa tgtatttttt cactttgtgt gcaaaagata agttttcaga ctaaatgctg 18240 

aaaaagtctg cgctgaccag tctgtgtgcc aagtttagat ggcctcaatt aagtttctgg. 18300 

ccctatagca cccgctgctc ctctgcttcc caggatcctc catgcccttg ctgaggggtc 18360 

atttgtctgc tgctctcact ttgtttaggg gcctggccag gatcttcctc agaacgattt 18420 

cctcctcccc accctttcct cagtcagctc agggagttgg gagttggtta ggccttgggg 18480 

actcagggcc tgaactaaat gccttatcca gaatggctaa agtttctcta ggtaccaaga 18540 

caacttaaat gtatttatct atagataaag ctatacttaa tttggaaatg ttagcacctt 18600 

atttgttaga ggattgatga tgtggtcatc ttctcattta gataatttct attattaaat 18660 

tatattacta taataaaaaa catgtttgtg gatatcctga caggaaaatc aacagatgct 18720 

acttaactct tggttcatct cagcagtcag aaagagtggg gatatttact ccgtgtatcc 18780 

acttttcctt tttgatttat aatccagggg caggcactgg aaaggccctg aagaaataaa 18840 

gagtaattct gctttaccag atatgcggct atagtgtggg aagaggttaa attttggtca 18900 

gatgtctgga aataatgggg ctgaagatcc tctgtggcct gactgagttg attctggatt 18960 

tgttgaatgt gcttatatcc ccaggaagcc agcaaatcct gtaaagtcct tgatgggcat 19020 

ctagctaaaa cagcactgta agttaactct gacatttgct gctcagttca ataagagtag 19080 

ggaattctca tgcagttttt gacaggtata gatagattat tacaaccact tattcaaggc 19140 

ttgagaacac aatagcatta ggaaaagtga gacccaagct ttaagagttt tcaggatcta 19200 
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atggatttat gacctggaag cagaataata aacataacat ctaccttaat attggsiatcc 19260 
ttttctggga aagaaatggt gatggcctgg gtgtagctgt ccctgtgaag gaggccatag 19320 



aggaaatagt gctatcattt tcttcctagg ttatctacat gtacctgtat gaaagaccag 19440 

cagatgtcct ggtctctgcc ttttgagctg ctctattcca aagataccta aagccattca 19500 

aaacttgggc ctgagaaact tattaaagcc atttatttat ctttggccat ttcctatatt 19560 

tgatttacta catgtcatca tcaaaggagt aaataatata attaaagact atattgtaat 19620 

caagtatttt cccagtcctc cttttttttt ttttaaaaaa aaggtagaat tgaggctcag 19680 

agagctgaaa ctctaaggac caacaagcaa tacattattg aaaagctttc tttttttttc 19740 

taatatgact gtttcaatga ggagatggtg taaagcaaac caagctatgc atctcagcaa 19 8 DO 

agcatctctt ggagttcagt cagtaagtag ttataattag gttcaaaatc tccagacgtt 19860 

ataaaaaact aaaatgtact tcctattata agtgatataa aaaggagtgg aagggtagta 19920 

attggagact agtatcactc accattctca atatattgga gacatgagaa acttgtggga 19980 

agttcctgtg gactgtgtcc agggacagca ttaacccaga tattgacctt tcttgtgtga 20040 

gtatgaaggc aatgaaaaaa attcttcaag aaatttgcat aatttgggag gagaatatta 20100 

aatgtgtggt atttagaaat ctacttagtt aagtaagtct ttgcatggaa ttggccagat 20160 

ttcttaggag ccatgcatag ctttgtgagg aggtgatcta ttttcttgca acattgtttc 20220 

tgccctacat cactgattct tgagaataca tatgagactc tcttatttaa accaaaacag 20280 

aggagagaaa catttgctgt ttaattttga tctttttcaa aagatctttt tttttttttt 20340 

tttttttttt gagagctagg caggaagaca aattcctcat cctcgcaact gcaataagtg 20400 

aatagaacca aaccatgact ttccttgcac aggtgctaaa gtgagacatg gctggtttgc 20460 

cacaatatta aactatccct gagcctttca gtgatgtgat tgagaatttc tgtggatggg .20520 

atttgggatt gagaatttct gtggatagga. tttgggaatt ttgtcaccag tgagggattc 20580 

catcttttta tggttctttc acagcttttg aggtttgagg acagtagagt gtttttgaga 20640 

aatctacagg aatgtggggc cgctcttaga gagatgagtc tggaaactca gcttggattc 20700 

ttaccagtgt tcagcactca tgggctgaca ttggatccca cagttagaat ctcaaaaagg 20760 

agatatatat gtacagctac tttccttaat aaaatcttca gttggcagca aagagaattt 20820 

ctacaagtga gaggcttagc cagactctaia aaccagacta tgtttccttt tttctagagt 20880 

ttttcttgca aattttcatt accaccatct tggagatgat ggcatgagta tacggcattg 20940 

ctccttttga agtttttctt tgtctgagag gcagtccatt tttctattaa cagttaggcc 21000 



ggataacctg gaatgcacaa tcaatctcat ggtggaggtt ggaagaggag gaggaggtag 



19380 
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aaaattgaga tatttacatt atttgcataa gacttatctg aaagttggag aataacgaaa 21060 

gagaagtaac tggagaatga cgtgcaacta tggtttacaa tggatgactg gcttctatga 21120 

gaatatgtca gatcacctaa atttcagaiag agatgaagac atagaagaaa aaggcccttg 21180 

tctcctcccc agatgatcaa tgacaatttc taggagtgac catatctatg cacaatacta 21240 

gaaaaccaca cagtgtccat catttcatat gcatcaacat ggaagccatt aaatctcaga 21300 

ggctgtgacg tcttcctgta tttcttgtat ctactcttga ttgttagaga gaataagttt 21360 

tagtgctttg gctgtgctat ttacaaaagt ttctgagact gtttcaatgt ccaaaagaga 21420 

atttctacaa catctttggc agaaaatatt tgagactcta gaatattcca aaatgaagsia 21480 

ataggagaag ccaaagctta agctgtaaag ggtctaagag tagctccatg caggaaaatt 21540 

tgcttaagac caggataagg agactatgga ggtcggcatc tggaagataa ataacataat 21600 

tattatggat ttgatcttta tctcttgaat cttatccagg cacaaacttt ggtgagaggg 21660 

ttacagggct cctgggtgaa gtctaagaaa tattctggtt cttaaagtta cattctagca 21720 

atgaatgggt tgccccaata ctaaaagtat atttcetcac aataatatgg cttgtttttc 21780 

ttccttgcaa cagaaaaaca gaggggaaat aaagaaacaa tacttggcaa accatgacag 21840 

agatcttgcc taggtatgtt gtgttgacat ttttgtttct tcccaatggg gtaccgtgta 21900 

ctagaaatca aataatgtga aaatgaatct ttaaatgaag ctatagcttc tgttctattg 21960 

tcttctgtat ttgtaacaat acatttgagt attgggcccc aatttctctg tggacattga 22020 

agaaattggt gcatatctag aaaaaaaggc aacaagtgta gtaaagggca atatcagatg 22080 

aaaaatgttt gcaagtatta ggagtattta agtcaaacaa atgaagactg gaactcatga 22140 

tgcaaacagt gtaagagttt cccagtgaaa gaaaagtttg ttttatgtga agccagaggg 22200 

tgtgttctat actcatgcct tcatggtcag attgaaacaa ttatagctat ctctgcacaa 22260 

aagaaaccca agtactttgc ggcttatctg aactcatccg acatacatac caagatctaa 22320 

gaatacagac ttcctttttt gtacacccaa tgtatcaaat tattgacaaa aaataattat 22380 

tcaataaatg gtttgttgac aaccaatggt tattttgtgc caaggatgtg tcagctctgt 22440 

agtgaacgta acagccatgg tctctttcct cacccctttg tctgataaaa tccagaatgc 22500 

cttataaata tttcctctaa tatctcctcc ttcatgatcc tactaatctt ttagtcactc 22560 

cttttgccac tatatatgcc tttattaaag atttttttca cctcacatta ttttttatac 22620 

ttaagtatgt aaaaattaat tttttcttta actttatagt tttagctact ggcaaatatc 22680 

aggtgcttaa ctagtgctgt tcacaaaagg atggaattgt aaagatagtt ttcatgtccc 22740 

tggcagctag ggttacttaa ggggcatctc taatgcttta ttcaaaaggg aaatttaaat 22800 
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acttcctttt ccccacgact tttgtaatca atatagatta ttgcactgtc aatgctgcca 22860 

ataccagaga tagaaggaat atagtgaaag agagccaacc aagattgttc ttgcttggct 22920 

attaaaatta agtcttgatc tatacttgtt tacttatact ttcattctcc aataagttaa 22980 

atacaaggtg ctttccaagc catgccttat gtaatttaat tctcatagca acctatgacg 23040 

ttgcccatta ttaaagtgtt aaaccaaatt ctcagaaact aaattgattg ttccaatttt 23100 

tacttttgat atggctgcta gagtagaaaa ttatgttgta ccactgaact ggtgtatctg 23160 

agtagacagc tttaacttgg acaataaagc ttttaaatgg gaccaccaaa taattattta 23220 

ccattccata cttattgcat tttagttgga gtgtgataat gattattttt gacctattta 23280 

gattttcctt ataatcagat ttatctcaaa gcctaccagt tgttcatatt tgaccaaatg 23340 * 

cttttcttat tggttaagat ggctgttctc tgtggagtta cctgaaagat gtatccatgt 23400 

cgatttctaa gtctggcatt tgagtcatcc aaaaggattc tgtcagtaaa taagagctat 23460 

ttctagctct ttgacctctt aatctgcatc tttaccaagg tcattatttg tttgagaatg 23520 

catgggatgg atagaacctt tattgtttcc tgttatatat tcatggtatt attaaatgaa 23580 

ataaagatca acatcaattt tattccaatt tttcaacttt atagatgtct gagaaatatt 23640 

atttactgaa aagtagatgg gaatgaagga gttttgttat agcaatgtca ctcactttga 23700 

aattcttctg agatacatgg caaacacccc ateiatgatta atcatcaaaa atatttttta 23760 

tgaacagccg tccactgata agttcttcaa tcaatctctt tgaaagcaaa taattggata 23820 

ccccttgact gagaagagga tttttaaaga tccagtcact aaacttcttc attttctcaa 23880 

cactaacacc gatatttaaa tcatccattt gtttgacatc ccagagactg ttaaaaaaga 23940 

agcaaggaaa catggtaaaa tagagatgga tgagaagcaa gactttacca acttttttga 24000 

gcttcagttt ctgtgtaaaa ttgggataac agtgtaccta tctcttatgt ttattgtgag 24060 

atattataaa tgagttatgt atctatcata gcaatactaa gaaccaccca agacgtagct 24120 

attaaatgat gcactcgggc ctgatttagg cagttaacct taccttacct tactaaaggt 24180 

gagtagggca cacaatggcc aaatataaaa caggcagcac aatcaagatt ttcttataca 24240 

tcacattttg aggtagaatt ttatctagtg gtaacatcta atctctttgg ggaggagatt 24300 

ggctaaggtt aggttgggtg tcaggactct agaagcatgg gcttaggtaa acagaaaact 24360 

ctaatttcca gcaggaaggc agtgaaggag aatctgttcc agacttccct cctatattcc 24420 

caggtaactc ttgggttgta gatgagacct ccctgtgtag aagttctctc ctcttcatat 24480 

tccttctgta tgtatctctc tgtatgtcca aatttctcct tttaataaac acattagata 24540 

caggcgtacc ttaatgacca caccttaact tgaacaccct tgtcatctat ggagccccta 24600 
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tttctaaata aggtcatagt tacaggtcct tggggttaag aggtcaacat ttttgcagag 24660 

tacacaattc aacccataac agtgatatat cattaagtaa gagataggca gatattaggg 24720 

acataaaaat acccatggct tttcctagag agtagccgta agtgactttc cttcaaaagt 24780 

cttaatctta gttttcttat ctctgcagtg ggagtaaagc ttcacagttt tgtctgaagt 24840 

attataataa aggaggacat ataggtaata gtgatttgta aactgtgtta caaagatact 24900 

gtatataatt atagttgtta ttaatgcatt tattttatgc cctatgtttc ctagattttt 24960 

ccagaaattg aataaataaa gttgaaagat ctgaagtagc tgaaaggcaa gtagaggcag 25020 

gggccattat ccgtatgatc agtttttgaa ttagcaatga gtgatttcac tgtaaacatt 25080 

aacatggttt aataactggc tatcataagc ataafcttaaa atatgttgca tgtttcacag 25140 

tttcctatat ggaatgattt ctttattagc ctatagaata ttgagaggca aaacaacttt 25200 

aaaaatattt gctattgttt gtaagaaaag cactgtgctg aacgcccatg aggggagaaa 25260 

tataccaaat taaagagtat gtatatatat tttattcctc tgtcaaaaca atgctggtat 25320 

aagactgtgc acggtcaaat tgggttctaa ctgctatgag ttaaacttcc atctttggct 25380 

aaacgaattt cctcagcctt ttattctgca ttcttggtaa aagttttggg ggctgacaga 25440 

ttgctgttat gaccacttca gacattgaaa aatgacttag gagaaacagc cacagcttgg 25500 

gagagacaaa tagcttccca gaagagagcg attcatgcag gggtcattac cacatattca' 25560 

actacctgaa cctcaaatat gcgtagacag ttcagtattt gccagaatca gtacagaagt 25620 

taccttctaa tcccttctat caggcacaaa cagaaaccca gagagaaaga gcacagccct 25680 

ttagtccatg tagcatgtaa cttcatgaac acattctgtt ctttacatgg ctcagataat 25740 

tatatgtaag attacagaat gtaagtgcag attacatagg ctagtcaaca tgcagtaaat 25800 

aataaataaa catgatgcct ggcaccattc taagcccaga gaggccagag ccagaaacca 25860 

gataagtagc ctttaaaaga tttatgattt agtgaagtag tacaataagc aaataattat 25920 

gacacagtgt taaaactgca atgattagga atatacagat gctgctgtgg gagtattcag 25980 

gagagcaacc ttacctggac tgggagatgg gtgtaataat ggtaaaaaag atttcctaag 26040 

gaagaatttt tcacttttac agtgtgttga aggtgtaagc atggcaagat ttattatctg 26100 

cctcattata agaaaggagg tgaggaacat tccattttaa actgctactg agaagaaata 26160 

ttagggctta atttagttat aaattgaaca tgttcttaag ggaatggaaa ctcctggctt 26220 

tttcaattca tttgccttag aagccaagta gacgtataac ctatgtgcga aatactagta 26280 

ttctgagcgg ctaggacctg ttggtagaat tgtcatactt ctggaacaga cttccaccta 26340 

agaaaaatct ctcaacagag tgtcggataa acccacagta gctccatacg tccaaagcac 26400 
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acaggacaaa atataagaca gttggtttat ttacatgtaa aacaaaataa taaatgtagt 26460 

aaataatatt gacgcttagt aactcagggt ccgttggagt atctgtacct acatggatta 26520 

aggtctaacg tgacttgcca tccctggatg aaagattgta ttcacagcag aggtttctgc 26580 

caacaggaat accacagtga agccaagtgg actcctcttt tcctagaagg gtccttcctc 26640 

tggaattgtt gacactgggc ctgcctctct tcagccacag catctgtatc atatatgcca 26700 

gagcaatgtg tgggtcccaa atgatacttt tccttcctat agaactcctg ttcatattta 26760 

tgctatgctg tttgagtgag gtcagcctaa agtggttttc actgctatga agattattgg 26820 

caacttctct tttccagaac cacgtggaga tacagcagaa agtgaccttg ttaaaaacaa 26880 

gtcacagtag ccagggtaaa ttcactcatc tttttctcac ttattcagaa ttccactttt 26940 

attttattat acattttcct aaaaacagac atatatatct tgccttgatt ctttattagc 27000 

ctaaaaatct caattaattt ttattaattt gtccattctt taaactagta acatgttgtt 27060 

tcaaatattg ttttaatata tactttaagt tctagggcac atgtgcacaa cgtgcaggtt 27120 

tgctacatat gtatacatgt gccatgttgg tgtgctgcac ccattaactc atcatttaca 27180 

ttagttatat ctcctaatgc tttccctccc cccttccccc accccacaac aggccccggt 27240 

gtgtgatgtt ccccttcctg tgtccaagtg ttctcattgt tcaatttcca cctatgagtg 27300 

agaacatgtg gtgtttggtt ttttgtcctt gtgatagttt gctgagaatg atggtttcca 27360 

gcttcatcca tgtccctgca aaggacatga actcatcctt ttttatggct gcataccatg 27420 

gtgaatatgt gccacatttt cttaatccag tctatgattg atgcacattt gggttggttc 27480 

caagtctttg ctattgtgaa tagtgccaca ataaacatat gtgtgcatgt gtctttacag 27540 

cagcatgatt tataatcatt tgggtgtcta cccagtaatg ggatcactgg atcaaatggt 27600 

atttctagtt ctagatcctt gaggaatcgc cacactgtct tccacaatgg ttgaaccagt 27660 

ttacagtccc accaacagtg tacaagtgtt cctatttctc cacatcctct ccagcacctg 27720 

ttgtttcctg acattttaat gattgccatt ctaactggtg tgagatggta tctcattgtg 27780 

gttttgattt gcatttctct gatggccagt gat^atgagc atttttttca tgtgtctttt 27840 

ggctgcataa atgtcttctt ttgagaagtg tctgttcaca tccttcgccc acttgttgat 27900 

ggggttgctt ttttcttgta aatttgtttg agttctttgt agattctgga tattagccct 27960 

ttgtcagata agtagattgc aaaaattttc tcccattctg taggttgcct gttcactttg 28020 

atggtagttt cttttgctgt gcagaagttc cttagtttaa ttagatccca tttgtcaatt 28080 

tcggcttttg ttgccattgc ttttggtgtt ttagacatga agtccttgcc catgcctatg 28140 

tcctgaatgg tattgcctag gttttcttct agggttttta tggttttagg tctaacattt 28200 
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^ a a ^ ^ 4> ^ 9 

waauuucaby 


auccguacac 


caagaaggga 


aggaatggca tgcttcatgt 


33120 


at^cctQ'a^t 


aaggggtgc t 


c gt t cacatia 


gaagc aac gb 


gacacccaat gttgtcaggt 


33180 


ayy ciyy uy u u 


a 4" ^ a a 

dWtadCCu WW 


CCCCCwCuCC 


cgacgcaaaa 


gaa tat tact tagctcagga 


33240 


s 4" ^ ^ a ^a 4* 

Cl u u c ay aty c 


a4"^^n^^'K>aa 

aw^ uww wwaa 




a ^v^^#^a ^ a 4* ^ ^ 

aggga w a ua u 


auacacuttt ccac^cagga 


33300 


^ A a a n 
c I. u ty tciaoiy 


a 4* a a a a a 
dwdy Cdaadw 


aaugcggaay 


gaataggacc 


cacaiaaataa actctgcata 


33360 


ttgaaccatt 


aataaatatc 


ttataatgtg 


cagttattcc 


ttctcattag agttcgggtg 


33420 


accctctatt 


tttatgcgaa 


ctacagtaca 


gtcacttttc 


tggtctggtc ctagtcttta 


33480 


tcacttatat 


tccattgtaa 


tcatgttctg 


tggtagtcat 


caatgcttct cacagaatac 


33540 


atccagcttt 


ccactttcca 


gacaatgaca 


gacatttact 


atttgaatac cttgtggttg 


33600 
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uguyy uwdai- ucuaaugaag gagcccugag 


a craf3.cro^crac 


atcrtcrttact 


33660 


t* r* a CTCT^" era a 


ccdocx u UQiv» ^ uy uy cigaaai.* uy ctacaaag u 


attetttttt 


c 1 1 acrcrcra ta 


33720 


S f i" a o t" Orra 


/^a^rr'scft'ar'i" r»f acrar*aiT^fT r»H*r'a/^<^acTa 
way w>ay i«cL(,« i> ww>a.y cxitfOiy i>y wi>uweic%«ciya 


\« Uy gjg k»www W 


ocral^oai^craa 

y y nw^awy QiGL 


33780 




ntcTcacrtace acaat^aaaaa trT^a<Thortcra 


atlcracicrcrata. 


ca t c fe 1 1 crt G 

uw uy uw 


33840 


^ n ^ 4* ^ ^ a 


i^^a a<*ra^^f*i?r arTai*a^9rr^4* a^^rr/^a<Tf^at* 
ctciCLyciuu L-y ayauciuayuu acugcciyvMau 




i> I* w by eiw uci 






agcy uuacau uvcacccgcg cgyacaccau 


^ Va ^ i*«a^» 

Up ucu u cat V cay 


a ^ a w J M i ^ a a a 

acaggXr V aaa 






agccacyaay cycucccagc cuccycugct 




y CuCCaCCCb 




taaa^caca^ 


caccuuucay uucagaccau acagcaacci^ 


a ^ ^ a a ^ 4" na a 
ac c ciGi w u y CIA 


t UuuclUbyCC 




Caagrsr ac c c c 


ggui.aCi>aCt ugucautcca Caaaoy ucil.ci 


A a^ a ^a ^a 


aa a ^ /T^l" a 
cxeiA b y c u aye 


•Sill AO 


aaCaCSrCgUCr 


agaccacoua ^uycccucua aaaucciuywi* 


4* ^ 4** ^a a ^ ^ ^ 
CUCuyCLCLuCC 


^ a a aaa i^a 

uaoiycaaciya 




ggac a.a.a.g'c t 


gaaggcacca cactgacbga cttcaaacta 


♦* a ^ ^ a +* a r^r^ 
taC (.a t.a.gcy 


a ^ ^ ^ a ^ a a ^ ^ 


AO fin 


a.cia.a.c slqc a. ti 


gg'taccggta caaaaacaga cacatagaca 


^ ^ ^ a ^ra a ^ ^ a 

aauagaacaa 


aat agagagc 


0 J A V 


tgagaaatiaa 


ggccacacalz cagcaagtat ctgacctttig 


ac aaagacga 


caaaagcaau 


J 4 J Ov 


cagcfaaag'g^a 


ctcccizg'ttic aatiaaattilzt actgggatta 


c t ggc t aggc 


atatgcagaa 




aati t g'ciaac t 


ggatcccttc ct'tacaccgc atacaaaaat 


aa^4*q94*a4* 

caacuaacac 


agabtzcaaga 






aa&ccacaaa gf^attaaaac cctggaagac 




4* 4* 4 4» 4* ^4* 

cgaccac wcu 


'i Alien 


agaliatag^sra 


acyagcaaag accccacyaa gacgccaaaa 


ycaaccycaa 


c aaaagcaga 




aatccfs^ccaa 


tgg'gatctaa btaaactaaa gagctcct'tc 


tigc acagcac 


aggaaabbcb 




ca^aataaac 


agatgaccta cagaatagga gaaaattttt 


gcaaactatg 


catctgacgg 




gSTsr^ctaata 


tccagcacct^ a.taaggaatt taaacaaatt 


tgcaaggaaa 


aaccaagcaa 




ccccattsata 


gag'tgggcaa siagacatgaa gacactttbc 


a a a a ^a ^% a4^ 

aaaacacauy 


cauguggcca 


J4C3DU 


acaacuacac 


^va a a a a s a 4* ^ a a #^ 4* ^ ^ a ^ 4* a ^ ^ a ^ ^ a 

yaa.aaaaayc ccaaccccac ugaccacuag 


a^a a a ^^r/^a s 

cly aaa u y cact 


A ^ A AAA A 




caacgagaca 


^^4* a ^ ^ ^^*a ^ a A^^^^^^^^vaa ^ 4* 4* a 4* ^ a ^ 

cca.ccccaca acagccagaa cggc&accac 


a a a a 9 ^ a a 

aaaaay u caa 


A A A A 4 A A A 

aaaaaaagaa 




gag^augcugc 


cyayyuugcg yagaaaaagy aacauccaua 


CciCCeiU uyy b 


i'li I a <n 4 ■ a a 

gycagcy uaa 




attagttcaa 


ccattggagg aaacagt^g'kg ticaalilzcctc 


aaagggc t aa 


c agaaa t at c 




attcaaccca 


gcaattctat tattgggtat atagacaaag 


gaacacaaau 


cgctccac ua 




taaagacacc 


tgcacacata tattcactgc agcactattc 


acagtagcaa 


agacatgaaa 


35220 


tgaacctaaa 


tgcccatcaa tgatagactg gataaggaaa 


atgtggtaca 


tatatacaat 


35280 


gaaacagtat 


gcaaccataa aaaagaatga gatcatgtcc 


tttgcgggaa 


cttggatgga 


35340 


gctggaggcc 


attttcctta gcaaactaat gcagaaatac 


aaaaccaaat 


accggaagtt 


35400 
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ctcacttgtt 


agtgggagct 


aactgatgag 


acacatggac ataaagaagg 


aaacagacac 


35460 


tggggtctac 


ttgagggtgg 


gaggagggag 


aggatcagga aaaataatgg 


gtactgggtc 


35520 


taatatctgg 


ggacaaaata 


atctgtacaa 


caaactccca tgacacaagt 


ttacctgtat 


35580 


aacaiaacctg 


catgtgtacc 


actgaactta 


aciataacaat taeiaaaaatt 


aaaaataeiaa 


35640 


ccaaatciatg 


ccctatgcaa 


aatcccatag 


ctttgattgc ataggtgttt 


cataggccat 


35700 


gatgatgcgt 


agaggagaag 


tgaasLaatgt 


ttggactgag tgcattctgg 


aagactgtcc 


35760 


cat t teat gt 


aaaatcgttc 


acctactgtt 


gttctgtctc' acactaataa 


atgaaccttg 


35820 


gctttaacta 


ctgtttgtgg 


ccatcctgta 


ataacaaaaa aagtagatta 


aatatataca 


35880 


tagcataatg 


taaacaagat 


tgaaaaaaat 


tttaaagatc atcagatctt 


ctttgcttat 


35940 


atacaattta 


gtaattatct 


ttfcactgtac 


tttttttcta tttttgtagg 


caccctcaaa 


36000 


acactggaaa 


attaccatat 


gcatcagtag 


catatgtaat gatgaaatta 


ttaagatact 


36060 


gaagtgactg 


cctctcttga 


aaatatatct 


accacttgct gtttcatgag 


gctggtaggc 


36120 


ctatatttgg 


tagaasiatgt 


cttgcattca 


atagtcagag ctgatgcttc 


caacagatac 


36180 


aatcttgata 


gagaaiaaacc 


aagggtatag 


tgaatatttt caaggaatta 


ggaatcatca 


36240 


tagtaaacag 


aeiaaaaaaaa 


agacactaag 


actaatatga ggagggaaaa 


aaggctaatg 


36300 


ctgactacct 


atagtttttc 


atagaatggt 


ttttttaata ataaaatgga 


agactttgga 


36360 


gcagtcattg 


atgtaagtac 


taattgaaat 


tgaaacctga atgccattct 


taatatccta 


36420 


atcatgaaag 


ccattcctat 


ggaggtgcca 


ttttttcttc tctttgtatc 


attagtatct 


36480 


tttccattac 


ct'cctacaac 


caaggatcgt 


atctttagct gcttgcagcc 


tcatttaact 


36540. 


Gccttcatgc 


ttcccataca 


agaatctggt 


tcttacactt cccagacaga 


gtccagtggg 


36600 


tttcttcaca 


atattgagaa 


gtatgtctat 


catttctgga gtatttctgt 


tttacctaat 


36660 


ccatttgaga 


atgaatgatt 


tttatgtagt 


agtgtcttcc attttatttt 


tggttgttta 


36720 


tcacgaatca 


aatgaaacac 


ccactgggca 


tacaactgac ttttattggt 


gacctcatgt 


36780 


ttttatagga 


ggagccctat 


ggataaaaat 


ttgagaaatt caaccaaatt 


attgttgttg 


36840 


tcttattatc 


atacaatcca 


caactgcacc 


attttggtaa caatattgcg 


tttatctaat 


36900 


tattttattt 


agaataatat 


atgtaactta 


tcacattagg aagttaaaac 


tggtttgggt 


36960 


gaataatgaa 


gttgaacttc 


tattatttta 


aaaatatatt tttttaagag 


aaattttagg 


37020 


tgcatcacaa 


aattgagtgg 


aagatactaa 


tatttccaat atagcctctg 


cctctgcaca 


37080 


tacatagcct 


ccccattatc 


actaacctcc 


catcagagag ggtggtcatt 


ttttataact 


37140 


gatgaagcca 


cattgacaca 


tcattatcct 


tcagagtcca tagttaacat 


taagattcat 


37200 
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ttttgtcatg 


gattttatgg 


gttaggacaa 


atatataatg acatataccc agaattgtag 


37260 


tgttatagag 


agtggttaca 


cttccctaaa 


aatcctgtgt gctctgctta ttcatccctc 


37320 


tctcccccag 


aacctttggc 


aaccagtgat 


cttttttttt tttgagactg agtcttgccc 


37380 


tgtcgcccag 


gctggagtgc 


agtggcacga 


tctcgactca ctgcaacctc cgcctcccgg 


37440 


gttcatataa 


ttggaatcat 


atatcatgta 


gccttttcag attggctttt acttagtaat 


37500 


acatatccaia 


gttttctcca 


tgtcttttca 


tggctcgata gctcatttct tttcagtgct 


37560 


gggtaatatt 


cattgtctga 


atgtgtcact 


tttttattta ttcattcatc tactgaaaga 


37620 


catcttggtt 


gcttccaagt 


ttgggtaatt 


atgaataaag atgctataaa tatctgtatg 


37680 


taggtttcat 


tgtggacact 


cattttcaac 


ttatttgaga aaacaccaag gactgtaatt 


37740 


gctagaccat 


acggtaaaag 


ttggttttgt 


aagaaactgc caaactccct tcctaaatgg 


37800 


ctgtaccatt 


ttgcatttcc 


accagcaatg 


aatgagagtt tctgctgcct cttatccttg 


37860 


acagcatttg 


gtgttgtcag 


tgctctggat 


ttgggccatt ctaataggtg tgtagtggta 


37920 


tctccttgtt 


gctttaattt 


gcatttctgt 


ggtggcatat gatgtggagc atactttcaa 


37980 


atgcttttca 


gccatctgta 


tattttctgt 


gacgaggtgc ctgttcaggt ctttggctca 


38040 


ttttttaaat 


tgggttcttt 


ggttcttgtt 


cttgacttct aagagttctt tatatatttc 


38100 


gtataatagt 


cctatctgat 


atatgtgtcc 


tgcaaacatt ttctcccaat ctgtgcttac 


38160 


cttttcatta 


tcttggtggt 


gtcctttcag 


agaagatagt tttaatttta atgaagtcca 


38220 


gctcatcagt 


tctttcataa 


tttatgcctt 


tggtattgca cctaaaatgt catcattaaa 


38280 


ccceiaggttg 


tctagatttt 


cccctatgtt 


atcttctaaa agcttttata gttttgcatt 


38340 


ttacatctag 


gcctccgact 


cattttgagt 


taatttttgt gaagattcac aaaatcttca 


38400 


taaaagattc 


atcttttttt 


tgcatgaaga 


tgttcggtaa ttccagcccc atttttggaa 


38460 


aagactttat 


tttctccatt 


gtatttcctt 


tattgcttcg tcaaagatca gttgactgca 


38520 


tttatatgag 


tgtatctcta 


tgctctttat 


tctgttccat tgaactattt gtctattctt 


38580 


tttctaatat 


cacactatct 


tcattactgt 


acctttatag taaatcttga aatcaggtag 


38640 


tgtcagttct 


tccttcagct 


ttattgttct 


ccttcaatat tgtgttagct gttctgggtc 


38700 


ttttgcctct 


ccatagaaac 


attagaatca 


ctttgtcaat atccacaaaa tgacttgctg 


38760 


ggattttgtc 


tgggattgca 


ttgaatctgt 


aggtaaagtt ggcatattga caattgcttt 


38820 


gatctgaatg 


tttgtgtttc 


cccaacatat 


acattgaaat ctttccctca tggtgatgat 


38880 


attaagagat 


agggcctttg 


ggacatgatt 


aaaaaataga gtcctcatga gtggaattag 


38940 


tgcccttaca 


aaagggagct 


tgtttgccca 


ttccccatgt gagtacatag agagaagcta 


39000 
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ccgtttatga 


accaggaatt 


gggctatcac 


aaatcactga 


atcttgtggt 


gctttgatgt 


39060 


tggccttcct* 


aacctccaga 


actatggaaa 


gtaatttctg 


ttgtttagaa 


gcctcctagt 


39120 


taatagtatt 


tttgttgcag 


tagcctgaaa 


ggactatgat 


aacagtattg 


aaacttctta 


39180 


ttcgtgaaca 


tacgcaatca 


tggcatctgrt 


gaacaaagac 


agttttgttt 


cttccttccc 


39240 


tatctgtata 


cacttttttc 


ctttcttatc 


tttttatatt 


atctaggact 


tctagcatga 


39300 


tgttgaaaag 


tagtggtgag 


atagattttc 


ctttccttgt 


ccctgatctt 


agtgggaaag 


33360 


cttggagttt 


ctcaccatta 


tgtaatgtaa 


gctataaagt 


tcttttttaa 


aaatagattc 


39420 


ccttcctccc 


ttcctcccga 


cagcctcgtt 


ggagtgcagt 


ggtgcaatcg 


cagctcactg 


39480 


caacctctgc 


ctctggggtt 


caaatgattc 


ttgtgcctca 


gcctcccaag 


tagctgggat 


39540 


tacaggtacg 


taccaccaca 


cctggcgaat 


ttttgtattt 


gtagtagaaa 


ctgggttttg 


39600 


ccatgttgac 


caggctggtc 


tgaaacttct 


ggcttcaagt 


gatctgcctg 


ccttggcctc 


39660 


ccaaagtgtt 


gggattacag 


gctatcattt 


tcttttcttg 


taatacgttt ^ 


gtctgatttt 


39720 


agtacaaggg 


taatgatagt 


ctcatagaat 


gagttaggaa 


gtatttcctc 


tgtttctagc 


39780 


tcctaaaaga 


gaattgacaa 


attttcactt 


aaatgtttgg 


taaaattcac 


tggtgaatcc 


39840 


atctgggcct 


gatgttctgt 


ttcagagagt 


tattasiatat 


tgattcaatt 


tctttaatag 


39900 


atttaggcct 


attcagattg 


cctatttctc 


cttgtgtatt 


ggcagactgt 


ctttcaagaa 


39960 


gcttgtccat 


tttatctatg 


ttatctaatt 


tgtaggcata 


gagttattca 


cagcattcct 


40020 


tcattatcct 


tttaatgtcc 


atgggatctg 


tagtciatggc 


ccccttttgt 


ctccccttaa 


40080 


ggagggcttc 


cctgtgaata 


aagccaataa 


aggaatacag 


agtaaagaga 


gatagtttac 


40140 


taatgtacba 


cttaagcatc 


tatatccagc 


ctttactgag 


gtttactatc 


tggagtatgt 


40200 


gagtaataaa 


ttcaattttt 


tgtcatctaa 


aatattttga 


attaggcttt 


tatacctgca 


40260 


gacaaaatag 


ccctaagtga 


tatactttat 


ttttttatac 


aaagaatcta 


agacccagaa 


40320 


aaagtaaggc 


ttacaaccct 


gggtcagaat 


ctaaatctca 


atccatttag 


tctacaactc 


40380 


tttccatttt 


acaccctccc 


tctttagaag 


gggtctctta 


aacttgcaat 


ttgaatagct 


40440 


gatgttttcc 


atcttgctac 


atgttcattt 


tgcgttcact 


gactttatca 


acttcgttgt 


40500 


gtcacataca 


gaatgaagtt 


cccaatcatt 


catgctcctg 


acacggagaa 


aatagaattg 


40560 


acagattcag 


aaggaataaa 


aagatcftcct 


ttatttctgg 


gtgtttgtct 


tgtcagaaat 


40620 


aaataaggtt 


gagctttgat 


agaatgccct 


gtaaataatt 


cttaggtgga 


atattcagaa 


40680 


cactccattt 


gccciagtcta 


tgacagctat 


tataaatgga 


gtgtgtgctt 


tcccctacct 


40740 


. aaatgaactt 


taaaaattga 


actttttaat 


ctttttttct 


aatatgaaga 


cttaaaaata 


40800 
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attccgttat 


aaattctaaa gcaagggaat 


tctatacaag 


ctattttgat aaaaatctga 


40860 


ccactatgtt 


taattataca gttgtgaatt 


ttagaaaaca 


caagctactg ttccctaagt 


40920 


aaaaggcata 


taaaggcata taaaggcata 


tgaagcttaa 


aatagtcttt gatttcccag 


40960 


tatgttccta 


tttttgtatg aatactgatt 


tagtagtttc 


aatctcccat caggccaact 


41040 


caagaagaaa 


accatttggc tggtggaact 


ctgaaaaagt 


tcatcttgac atagaggtaa 


41100 


gtattgctga 


ggattcttgt tgctacattt 


ttgatccaac 


ataacaacct ggggaggcac 


41160 


tctgaatatt 


aaagtgaatg tgtcttttat 


agtgcttgta 


aatgaagctt gttcagccaa 


41220 

i 


cagcaaaggc 


aciatgcagtt gcggaatttc 


ctgctggttt 


tctgctttta tagcatcata 


41280 


atcttcaagg 


tggcttcaag atggcacaag 


tgtgaaagga 


gtgaattgtc tgtgaataca 


41340 


gcaagagtgc 


cccaagcaaa aaaatcaaac 


aataacaaat 


ccaagcaaca tgaaacacaa 


41400 


aagcaaaaaa 


taaaacattt ttattttgat 


taagaacttc 


tatttcccat cccatatatg 


41460 


gttgatggaa 


gacaagaaat gacttttgat 


ccaacatttt 


tccttataca tccatgaata 


41520 


tagcttatgt 


tgtttacttc aaatgccatt 


taaattcttt 


tcgagattga tatttggttt 


41580 


cctcgccact 


gttttttttt taaatagggc 


tgaagctgtt 


ctactttcaa attgcgtttg 


41640 


tttttttata 


cgaatggttt ctttcttttt 


caactaatat 


ataaatcttg ctttctgaat 


41700 


tggatgtgac 


acttgggggc tggtatttgg 


ctggtaacag 


ttaactgggg gaggaggagt 


41760 


tcatctggca 


ttcggattac ccaaagttgc 


agtcaatgct 


ttggcagagg cagacctagc 


41820 


catactgcag 


atgtggtagt ttgttgagca 


gaggggtgct 


ggagatcaaa gtgtgctttc 


41880 


aatttacaga 


tgaaactcag tcptcaaatg 


aagtttcctg 


acacttctcc tgtttttgta 


41940 


ttgccatcat 


cctccgagaa acatttggaa 


tgagagtatg 


gttagcttta agattgatct 


42000 


gggtcccatt 


tgagcttcag aatgagggag 


taaaggcagc 


cacatcttaa tggttctatc 


42060 


agttttacgg 


tttggggagt catagaagca 


ggtgctcctg 


gattgcaatt gccaccttct 


42120 


gt gage teat 


tcagtaggag gggtgaaatt 


agaagaaata 


ttccatgtta ctgaacccag 


42180 


ttacttgggg 


agcgatcaag aattgctaaa 


atatgtgtgt 


gtgtgtgcac acgcgtgtcg 


42240 


cgtgtgtttg 


tacatgtgtg tatgtgtttt 


atgatcaata 


gttaagaaat tttgatggaa 


42300 


tggagagaga 


ggaccccagc aagcctctta 


atatatatat 


atatctctaa agataccttt 


42360 


tattgaacat 


tacccagctg gcttgaatta 


ttacttataa 


tgtattcctt ttttctccag 


42420 


aagttcatat 


tggttctcta agaccttaaa 


acatcctaaa 


ggagtattga tatgcctaat 


42480 


tagagaggta 


gaagaactaa tagacagaga 


ggatggagac 


cttctttgtc attgattgct 


42540 


ttaatgcctg 


gtagccaaat cagaggctgc 


actcatttct 


gagatgacac aatgcaaatc 


42600 
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atatgcraa^g 


aagaactgtc ttttatattt 


tgaccctctt 


gggaagtgca 


gaccctaaag 


42oo0 


cacaaaacac 


tgaccttaaa caggacatac 


gaaaggaaat 


attttatatg 


tgtctgagcg 


42720 


aggaatagta 


cagaccgatt ttgcaagatc 


tgaagagtag 


gtttgctcac 


tttgacgcat 


42780 


cacttttccc 


agaaaaacgt tgattcaaga 


gatgctttgg 


agagtgcagg 


aggcaaagtc 


42840 


tatggcttac 


aatgaaatca gatgaacatt 


caggctcgga 


aggtttaatg 


agatctttag 


42900 


aatgcctttc 


tttgctttgg gcacgatgtt 


gctgaaaatt 


atcttcagct 
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agattgaaac 


51600 
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ci^ag i,ciw CI uvj 




aaagacagbb 


gcgauttaag 


aggcaggaaa 


p a ^ ^ a ^ rr 






agucutgucc 


Cugcccacga 


aagggc b bag 


Caaac aaociel 


a 1 1* r* f r» or!" a ^ 


51720 




accaagtgbb 


gctatggctt 


gb bggagaga 


bcccaagaab 


^ S S ^ A ^ ^ ^9 9 


9 JL / Ow 


9 a 4* ^ A ^ >4 4^ ^ ^ 


cc c gacac ag 


cgccctigcga 


abbgcgabaa 


gcagac u ca u 


aw I. UGlai. u ua 






gcbgaattga 


tgaataaatg 


aac bagabgc 


bagaagbgb c 


uauCucuaga 




ac be c c ag 


aggtaababg 


gtacctccgl: 


ccccbababc 


caggaccbbb 


gggbaab gbc 




ccccccccgrc 


uccgcuccgc 


cccaaaccEa 


ccbcagbagb 


cbacaccaba 


cagac baaaa 




gtggaaagtt 


caccagcatc 


aacatatcta 


ababaaabag 


agagggaaaa 


baabaggbaa 




gagaagtagt 


aaggacacac 


aggcatatgc 


ac bagca b gb 


bccbacagba 


agb cagg agg 




ccacaactag 


cacttactat 


tttcatgccc 


tgbbabtagc 


cbcbccaccb 


ccbccbcccc 




tctatccagc 


atctcagatg 


gtcaagattc 


bbbgcctagt 


abggfcaacab 


aaabatECar 




ttctgagaag 


gcaaagttca 


tagtagtcct 


accbacgbgb 


agtbbgagag 


agtctgctct 


O O 1 A 


taaggtaaga 


agagbgaagc 


aggaggtagt 


ttagggtatc 


btctgggttc 


aaabbccbcg 


c o *a Q A 


tgcccaacag 


caacautibcc 


tgctattgtc 


ggbgbcaabc 


abacaaagcc 


aabcccabgc 


CO ^ >l A 


cccccttttt 


tatgtaaggc 


ataaggttct 


gaaabaccca 


bagbgcacgb 


caacbabcab 


52500 


ttagtggaaa 


tgttgtctgt 


gctgcagtag 


aaabgbcbcb 


cccabgagag 


cbaaaccbgb 


52560 


ggaccagcag 


agtgctaagt 


atgaaatcaa 


gaggcaaaca 


cbbbgaaaab 


agacbabbaa 


52620 


atgtaaagtc 


aagaggtacc 


ttccacacct 


ccacbgbbgg 


gbbcccaggb 


gbggbabbbg 


52680 


ggtcgt:cagc 


gaaaagaaat 


guccacacac 


cacabracaa 


aacuaccaat 


ccaacbbbgc 


COO>l A 




age t gggac t 


auacccaccb 


cbagbbacbc 


cbbataabab 


bbgbcaabab 


52800 


agctgctttt 


ggatgatgag 


gtacataata 


agaccagbga 


bbabcccbgg 


cbbcagaabb 


CO O f A 

52860 


tagaatggbg 


agcctggttg 


ttacagcagg 


cbbgccbaaa 


gaabbbacaa 


cbgagcbgag 


CO ftO A 

52920 


agtbaaggca 


bgagaaggca 


crcaauagac 


gaaggaggaa 


0Sr?9c:aagbg 


bcbbccaagc 


CO O D A 


agatggaaga 


aagtacgbgc 


agagcbtgbg 


gbgggagaaa 


baababggag 


aaacccaaca 


c4l Ail A 


caaataabaa 


tatagtgaag 


cabagagatb 


gaggggaaga 


agagtatgaa 


abgaaggbag 


CO 1 A A 


agatafcaggc 


aggggc c aga 


gcatataggg 


ccttatbgac 


cabgcc aggb 


attttbggbc 


CO 1 C A 


tttatcctaa 


aaatgagaga 


gccaggaaaa 


tgbttbaaab 


abtatgtgbg 


bgbgtgbgbg 


53220 


tgttgtgggg 


gtgggcaaag 


gggaaatgtt 


bbgaccttgc 


cababbbgbb 


abacaaaabb 


53280 


ttctctctac 


ctgtggcatg 


aagaacacat 


bgbbaagggb 


gccaaabaag 


abacagaaga 


53340 


ctactttaga 


ggctgcagca 


aaagtgtgag 


aagaaaaagg 


bggbagcbbg 


gbggcaabga 


53400 
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agacggggag 


gagcgtatag aattcaagag 


attttcageia 


ggtaactgaa 


gagatagaaa 


53460 


4> a wan k A ^ 4 4* 4« 

z agaca^acc 


tacccaagaa ggagtacaga 


ctaagaatca 


aagaagggct 


aagtttgagc 




cttgagggaa 


cttaaacatt taatactgga 


atggaaaagg 


ateiaacctgt 


asiagagggct 


53580 


gataagaaga 


tcatagaaag ttagaaggaa 


accagaagag 


tcttgtcatg 


gaagctaagg 


BO £ ^ A 


gaagaaagta 


tttctggcaa tgggtgttgt 


caatagcata 


aaatgctagt 


gagaggtaaa 


53700 


ataagagcag 


cactgaaaaa tctccctttg 


attttgtatt 


caggagacat 


tggtgatcct 


53760 


tagceiagagc 


tgctttggtg gatgactgtg 


agtgaiaagaa 


agactgggaa 


gtgagcaaca 


53820 


gagacagaga 


catggtgaca aattatttga 


aaaattcttc 


tgttacaeiaa 


aggagggaga 


53880 


ttatttgctg 


gggaggaatg tggggtagtg 


ggtggtggtg 


gtggtgtttt 


aatgagactt 


53940 


tgtgagaagg 


gatactgtat agtgaaaatt 


taattaaata 


agaaaggata 


ggattcaaac 


54000 


aggtaggtgg 


ctgcacagct cctttactgt 


gataacaggg 


aagtgaatgt 


agatgtggga 


54060 


atatggaggt 


ggcaggaaac tgaggagttc 


ccatttgatg 


gcacctaatt 


tctccgtaaa 


54120 


gtacaagtta 


tctgctgaga gggaagagaa 


atagggagaa 


agactgggca 


ttggagagga 


54180 


gaagttttga 


aatcagtgtt agggagaatg 


gaagaatgag 


atgatcatga 


aaagaaagaa 


54240 


aagaaacact 


aggactgctg gagggtgagg 


gtgactatgc 


atttacagta 


tcagaatagg 


54300 


taggctgagg 


cgcaggttat ggagaataga 


gggcaagttc 


aaatgtattt 


atcttggcca 


54360 


ctaactctta 


gactatgtct aacaggtttt 


cagttaaata 


cctaagatat 


gaabagacac 


54420 


ttagctaaaa 


aagaatagca tgggggaaaa 


gtcctgtcta 


ccgtctccct 


cacttggaga 


54480 


ttcatgtact 


ttatcgtgct gcatggtctg 


gaagaagtgt 


tcaaaccaat 


tgcctcaaga 


54540 


caagtcttca 


tgatctggcc tctgcttgct 


gatcctgcca 


cttgctaatc 


tccc'aaccta 


54600 


cagtttccct 


tcccactctc ctgaactatt 


cacatttctt 


gaaaatgccG 


aacccttctt 


54660 


tcctcaagtc 


ctttgcacag gttattcctt 


tagcctggaa 


catctttttc 


ccatccactt 


54720 


ttcctatgat 


tgtctctgga tagaaatcat 


ttatgccaga 


aatgcttcct 


cgcatggctc 


54780 


aagctttgag 


tcaggtttct atatttatct 


gttctcctat 


tctgtgctca 


aaacacctga 


54840 


actccctgtt 


tgcttaccct ctaccccact 


acaacttgaa 


gcatggaaat 


atgtcttctt 


54900 


cagacctgtc 


taaagtagat acaagtatcc 


aaagaggagc 


atagtgtaag 


gaccaaagaa 


54960 


gggctaagtt 


agagccttga ggaacttaaa 


cacatttaat 


agaggaatgg 


aagaggataa 


55020 


acctgcagag 


gaggctgata aggatatcac 


agaaaggtgg 


aaggaaacga 


ggagacatgt 


55080 


catagaagtc 


agttacctag cacggggttg 


acacatagta 


cacactttgt 


atgtggctag 


55140 


agaatgtggc 


tgaggaatga atggtgaatg 


cctcttcctt 


ttacctgggt 


ggsrsrgtggag 


55200 
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ggaaggaggt 


gabtgctaga 


gatgctgaat 


tagatgaaga 


tgaccctgga. 


caaacttact 


55260 


taagcagcaa 


aHatctatgc 


taatgctggt 


gtcttacgtt 


tccacacacg 


ugaccgccac 


C C ^ O A 


tctgcacaga 


atttgatatg 


tgcatctgtt 


cacatataca 


tccatgcatg 


cacacagatg 


553oU 


tctacacaca 


caggtatgta 


cagtttgcac 


ttcctatttt 


c tic age n etc 


acbtccacct 


5344U 


gttccatctg 


ccccagattc 


ctatggactc 


gtggttgttt 


tcacaccctu 


catgcttatc 


55500 


ttgatctctc 


tccctcccct 


tataatattt 


cctgtattcg 


ttcctctggg 


ccttttggcc 


55560 


tttcattttg 


ttttttattt 


ctgctgcttc 


tttccagtct 


gcttaaagca 


cctcccaaca 


55620 


gattttcaat 


aggaatacaa 


aggctcactt 


tggcagtgca 


gatgttatac 


aatggcaatg 


55680 


ttcagtgctt 


ttttttttct 


tttttttttc 


ggttcctaca 


gggactggat 


gcatacagtg 


55740 


tttcactgct 


gattctttgt 


aatagtactg 


cacaggcaaa 


atgttaataa 


attatagcag 


55800 


cagaactaat 


taaaaggcat 


gcattataca 


tcttgtggac 


acattcttca 


ttagcataaa 


55860 


ttctcagcat 


tacacatcca 


tgtcagaggg 


aattaaaagg 


aaaaacttaa 


aaataaaaag 


55920 


gcatacatac 


agagacccaa 


atgctttggt 


ttccccaagg 


cttttgctga 


gcatatgccc 


55980 


ttgcggattc 


agtagttctt 


ttaatttttg 


tgtgttattt 


taaaggaaat 


atactatgtc 


56040 


ccatttttat 


gtactttaaa 


aatcaaacca 


gctttaagat 


gataaagtta 


atcccgttta 


56100 


tcccccttgc 


aacaaagttt 


aaataatatt 


cagtgaacag 


gtttctagaa 


ctagaaacaa 


56160 


actcctagtt 


tttccataat 


attttctaat 


aggcatttga 


ttataagtag 


ctcaataacc 


56220 


agtctctcat 


gttagcaata 


ttgttgtttt 


cacctgagtt 


cttattttag 


agcccaggtt 


56280 


ggtaagacag 


acccaagggt 


cacagggaaa 


gggggcagct 


catagttccc 


ttatattacc 


56340 


attcagttat 


tcaacttctt 


ccttaggeiaa 


atgcattgat 


tctggctttt 


tgtaaagatc 


56400 


atgcttaaca 


ataccgggcc 


atgcattttc 


tgggccgaca 


cagttccctt 


gtgcattagc 


56460 


aatcctcata 


actttctcta 


cacatggaaa 


ccaatttgat 


agatagtggc 


aatgatgata 


56520 


gggagatgac 


caggcatcct 


ttagtccctg 


agccagggga 


ttctcctttt 


aatgatgagt 


56580 


attcatatca 


cttttaattt 


cttgcctcct 


tccaaaacgg 


gattgaaggg 


cttgaaacaa 


56640 


ctagatgcct 


acacttttac 


aagagttttc 


caactcatct 


tcctacttcc 


actcttggcc 


56700 


tagaggcttt 


tctcctcgta 


acagtccaaa 


ggagctttgg 


aaaatgtaaa 


tcaggccaca 


56760 


ctgcattcct 


gttgaaagcc 


cttcaatgtc 


ccccatcact 


tggaataaaa 


ttcaaagtct 


56820 


gctaaatagc 


ctgccagacc 


ctacttgatt 


tggctcattc 


ttcaattttg 


ttgcttgctg 


56880 


tctttccact 


ttcctccagt 


aatactactg 


gcattcttgc 


tgttctgtga 


acatgccatg 


56940 


ctcacttctt 


tcctaggacc 


tctgcacatt 


gcttttcctt 


ctttcagatg 


aaagcatggc 


57000 
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tt93>tCelCt.C 


agcacccgTic 


caggtgtctc 


c t c agagc gg 


gggtctctga 


gtaccctatc 


970dU 


tagaacacca 


agtagcacta 


acggctacci: 


gac ac cgcac 


a t g t a t tagt 


ctgttttcat 


57120 


accactataa 


agagctgccc 


aagactgggt 


aatttataaa 


ggaaagagat 


ttagttgact 


57180 


cacagttcag 


catagctggg 


aaggcctcag 


gaaacttaca 


atcatggcaa 


aaggtgaagg 


57240 


ggaagcaagg 


caccttcttt 


acaagacggc 


aggaagaagt 


gcagcgtgag 


tggggaagag 


57300 


ccccttatga 


aaccctcaga 


•tatcatgaga 


actcactcac 


tattagaaga 


atagcatggg 


57360 


ggaaaccacg 


cc tatgatct 


aattacctcc 


gcctggtctc 


tcttttgaca 


tgtgaggact 


57420 


atggggatta 


aaatitcaaaa 


tgagatttgg 


gtggggacag 


aaagcctaac 


atatcggtat 


57480 


acctatttgc 


aaactctctt 


tcttttctat 


caaaatacaa 


gctcttcgtg 


gttagaggtt 


57540 


ttatctatct 


ggttcaatgt 


tttcatacta 


gagtccagaa 


gagtgcctgg 


tgtattgaiaa 


57600 


gtactcaata 


tatgtttatt 


gagtaaatga 


ataactgaag 


cttcttgcct 


acagttgagt 


57660 


gagtactggi: 


atttttattt 


taccagttaa 


taaattagaa 


aagacctgtt 


aggcacatgc 


57720 


ctctttaatg 


caagaacttg 


agagtaaatt 


acatgattaa 


aaaaaccctt 


tgcaaacaaa 


57780 


tggtccagta 


tcattgcagg 


gceiatasiatt 


ggggtcaggt 


gggatcaaiag 


tgtgcttcat 


57840 


gtaaaaggaa 


agaatgacaa 


cctttattat 


agatgctgct 


ttcatcaaaa 


tctagaatag 


57900 


ctcatgacgg 


gttagggaaa 


agagtccttt 


tatacccttt 


tggtcaattt 


gtaaattggt 


57960 


acctctctgg 


aggttaatct 


atcactsiaaa 


agcctcaaaa 


attgcattac 


tttctgactc 


58020 


agtaattcca 


tttctaataa 


tttaacttaa 


ggacataatt 


atgagcatga 


atgaagattt 


58080 


atttccaaag 


gtattaagrta 


catagtaagt 


tattatcaga 


taaaacatct 


gaaaceiacca 


58140 


aagtatctaa 


tcatagtatt 


ttggttaaat 


tacagtataa 


ttaaagaatg 


gaattctcta 


58200 


agattcacaa 


taaaatgcta 


agcaaaaatc 


aagtaggaac 


ccactaaaga 


tacatatata 


58260 


tacatataaa 


taataattta 


tcctcatgtt 


aatgtaacca 


tctaagtgtt 


agcagtgtta 


58320 


tctcttcatg 


ttggaatgat 


tacaaatgtt 


agtttttttg 


ttttttaatc 


tgtttttttc 


58380 


tagtggttct 


aaagtaaaca 


tatattgtgt 


aattaaaaat 


taacLciatata 


tacc£iataaa 


58440 


ctccacaaaa 


agl^gaacaat 


taaagagatt 


cgtgtagata 


aactcttact 


ccttctctgt 


58500 


gaatatgatt 


gctcaccacg 


tgccctgtct 


ttctaggtca 


tgtacccatt 


aatccagcat 


58560 


acatttattg 


agcacctatt 


atatgcagca 


ttctgtatta 


ggctaccctt 


ccaccaaggg 


58620 


gttattgaca 


tcccagagct 


gtttaccacc 


attgtaagrta 


gttttataag 


acagaggaag 


58680 


gaatctatta 


catacctctt 


tttctttttc 


tggaaggtat 


ttctgaaatg 


gaaagtgtct 


58740 


gtgccagccc 


eiatcctaaaa 


gttttcattt 


tgaacagtct 


ctaaagagac 


tttttgccca 


58800 
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gcagagctgc 


tccttggtag caaagctgaa cttgtgacca 


agtgtttgtg 


ccctaaggtc 


58860 


ttttccttgc 


tatttcactg ggctatgtgc ctggcgcagc 


ttcccgtggc 


agaactgata 


58920 


taccaacctt 


gtttttcacc ttacaaaggt ggcagtggct 


tgaataaaag 


gcagtctgct 


58980 


gaatgacttc 


cagatagagc aggggctgaa gaacaggcag 


tgacttgttg 


ccttttccag 


59040 


gtgtcttgtt 


tagtgcagaa gcctcagtgc ctagtgtgt:t 


agctgacaca 


gagtaggcac 


59100 


tgagtaaata 


gttgagcaaa tgatttacaa ggaggccaga 


tgtcagccct 


ctttctaatc 


59160 


tcactgaaag 


cacccaagaa tgggcccatt tctttagatt 


tctccatata 


ccaactcagg 


59220 


gacatgtgaa 


aatataagga atttggaaaa ggtactttgt 


gtgtaatciag 


gctgacaaat 


59280 


gaaagcatgt 


gatggtaaaa tgacagagat gagaaggaac 


atcaataatc 


catgctgcac 


59340 


tgcagagatt 


gcaaaagcac acaaggacaa agtggccttg 


tctctctgct 


taacaagcag 


59400 


gcgtttaatt 


ggaaacctaa ataacgtatt aagttttctg 


tgttggaatt 


actctatgcc 


59460 


gttctgccta 


tctgtctctg aatgagatga attaccagtg 


CTcatcrcttcra 


gttgctttag 


59520 


tcaacaccag 


caggcagctg ttgttaatga tctttactct 


C C t QQ t a.o't t 


ggagtggagt 


59580 


ttccatcctc 


ctggggaagg cagctgtggt gcttgggcca 


craaiitaccac 


accgtgtgca 


59640 


tctgcaccat 
1 


taacctctgg agagagagtg gtctctatct 


ctctccta.cc 


cceiatttaca 


59700 


gaaattccca 


gccttattca atacccagtg ttctctaact 




gctcctttgt 


59760 


ttcagttact 


ccaagattta cctcccttct gtaggaaact 


aacrt t c t crc 


agaatggaca 


59820 


aagatgattt 


cctattaaaa aaaaaaaaaa aagcagatgt 


ggttttctct 


CGctatggat 


59880 


gacaatctag 


ttttatcttt tacttcaatt ctaggaaaat 


tcattcccali 


catgaaaaat 


59940 


atgtcagaag 


aaaagcagac cactctgttg tatttgggtc 


acataccaat 


tttctaagct 


60000 


agctaatgaa 


aagggactat attaacatga aggtagaaga 


t b t ti t Qaacrcr 


tgatgaggaa 


60060 


tgacaatctt 


tttccctgtg ttggctgtgc eiatcacaaga 


tgataatzlztc 


aggggaagaa 


60120 


aaatgaccct 


ttgcccttta agacagtcaa taggctttta 


gaagcaggc a 


accaaagatt 


60180 


gcactgtatt 


agcatttaat ttttaattaa cactagatta 


caattgcatlz 


ttcagaacat 


60240 


ccctccttag 


gcccacattt gcagtaagag agttcacctg 


crat Croat ah t 


attgcagaga 


60300 


acaccagggg 


aatgaataag agatccacaa ctgctgtcag 


w y y o w 


aaaaaggaaa 


60360 


tgaatcaact 


aacagca.cLa.y gyayctctyy aagccgcauy 


crcacQtcrtac 


« 0^ o A o 

yyCaCgauacl 




tcagaggccc 


ctctgtgaaa tgattccaag gttttgttct 


acctagaaaa 


gttttggagt 


60480 


tgagaggcag 


catggcagag tggaaagagg atggattttg 


gaattagaca 


gctcgaggtg 


60540 


aaaatcctgt 


aacacagaaa agatagtgtg aatgtctggg 


gctacgggga 


agatgaacaa 


60600 
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gccagctttt gtaaagtgcc agatacatag gtgtccagta actggtagat attattgcct 60660 

cttgtttgga ttcacaaatt tcaaagagaa ctctaaagac tggcctgagt aaattgtgtt 60720 

aaagaaaatg aacttttaag gatacaactc acatcaccat cactgtagag gattttctca 60780 

gaaccctcat ctgaggctct ggatgagacia gtaggcaggt tacttctgtt ttgggagcag 60840 

aagttacttt cttgacattt tacaagaggc cttggaatgc ttagtggaaia gaaggggtaa 60900 

ggaaagggga aagggaagga ggaatagaag aagcaggggg gaggagaaaa agaaagagca 60960 

gaggtaggaa ggagttgtgg tgtggtagtg aaacatttta aatcttgatt ttaaaaccca 61020 

ttttattact ttgaaaagac caaaaggtat tctattataa caacggctgt gattgccttt 61080 

gaaagatagg agtataaaat attttttctg acttgttatt ttttccaaat tttctcattg 61140 

agtaagcaca tattactttt ataattagga aaataaaaat ggcacccttg ttaattattt 61200 

caggatcaca tgtctttttg tggtcctttg aaagagtaat gtttgagaag cttcattaac 61260 

taacgatgta tacaaatagg acctgagaga tttaggaatt caaattccag ccgtaggaat 61320 

catcataacc aaggtaggcc aggaccccta ggctcctttc accttcacga aaggcaaeiag 61380 

gcagagtgtt tcatatgggg gagtctagtt tagtaaacac aaatcaatct ccgacaaact 61440 

acggttgttt tacatgagga ccctaaccct 'ttctccctga cctttcccta atttctggaa 61500 

tttagtattc cagtgtgtgg gataagtctc tgtgaacttg cttccaaccc agcatttttg 61560 

ttctctggaia acttcaggga gcatgagtga attcgacaga tgctggctta tcacactgcg 61620 

cctgacacct ggctctgcac tatctgcaaa accaatagaa atagctacag gggaacttgt 61680 

atgcatcttg aacaactttt aatttaggca gttatcttct tcaaacactt tgggtctcta 61740 

catttcaatc atcaggactc ttcaggacaa gcaaaaagcc tcagtaaacc agtaaacacc 61800 

acagtgctta tttagacatg aacactttga ttaacgttta catactgaaa taaccgtgga 61860 

gaacaagcaa acagccccat cccttgactc acatagatga gcccatttac atactgaaaa 61920 

tggtacaaac tgtccaggat agtgagtaca tttggaccat gaagggaata tcaccatgct 61980 

ttttcccttg tgtagtgatt cfttttagcat gtgttggaac ataatcaaag gagaacttga 62040 

tgtgtttggg aggagcatca gatgagtgat aggtattcca gaaagacgtt agttgactaa 62100 

tgatactgag taaaagaaaa agaaacgtaa gtggtgaaga cttttaagaa gtgggaacat 62160 

agctctgggg atgtgttatg agaaatcagg actttagtgt tataggatga aaagttatat 62220 

gccattgcag aaaattagcg acaacttggt cagagtcttg aagtgtcaag gaataataaa 62280 

ataagtacaa taaagaggaa tatttactag ttgttgaaac ccttttctgt tccatatttg 62340 

cttgtttata ttgactttct taacttgcct tcctaatata taacatcctt cctactcatg 62400 
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tgttgaatgg 


cttctgagta 


*7 AO A O 

70800 


catcccctga 


agtbaaaaca 


a> •« ^ 1 II 1 M As L Mas 

aacgcc c cga 


c acagagatg 


aagagagacc 


c^ggaaatac 


*TAO£n 

70860 


aagttaattt 


acatgggact 


ttacccaatt: 


ttatttctcc 


aagatcacat 


tctctctttt 


^ AOO A 

70920 


gttcctctga 


tataaaaata 


catgtigtttg 


taccagagta 


aagtgacaaa 


agtcaggcct 


f\ f\ f\ f\ 

70980 


caatgcaaat 


gacatttaaa 


taaccacttc 


ttaaagagtc 


acagaagact 


gcaacttctg 


71040 


gactcctgta 


agaactgagg 


aacacagaat 


atttgacaga 


ataatgaaaa 


aagaatccat 


71100 


cctaaatact 


gtagggcaac 


ttctgaatgt 


gtttttccta 


ctagggagtt 


gtcagtaaca 


71160 


agcaaaattt 


ctgagaaagt 


t gage aaaac 


cagagtggaa 


tgaaaaccaa 


ctggagtgaa 


71220 


atgctgagtc 


aaacaacagt 


atttctttct 


gggatacttt 


gaaacaaagc 


ctctgggaag 


71280 


aaaatgactc 


agagatgtca 


tatttaagtg 


agtagttggc 


ccctgtgctg 


gtatgagctg 


71340 


ttatgctcta 


ccatggtcta 


gttgatataa 


caaagaggta 


atcagaagcc 


atgagggaaa 


71400 
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attcattaac 


ccttttgtga aactgagtac 


^ a a a rroa 


gcgtttcact 


caatggatac 


71460 


cagagctttg 


cacgcacaaa 


aagaacccaa 


/ra t* frr* ^ f a 


gatagtgaga gtgtagaaaa 


71520 


ttaaatgtct 


attcaattac 


ctcttaatcc 


at^cretafcoa 

Cl ^ W V»CL Gi 


tggatgcttc aggcaaaaag 


71580 


tagccaattc 


ccctgaaaat atctggtcaa 


fcatactttta 


tgatctaagc 


actgacacag 


71640 


tcaatatttt 


fc 1 1 crcrt acrfce 


t* afr r* errra aae* 


r^aa^^eaaae 


agtaatttta ctcttattgg 


71700 


aaacattagg 






rr^ a ^ ^ a o ^ r»t* 


agtctgaagt 


agaccaaccg 


71760 


crcrg'ttctatg 




u u u aciacL u 


^f*4- SMi^SifT^ ^ 


atagcacgaa aagaagtgct 


71820 


ttctgctcat 




gaagcc tgoci 


rva 4*aaa^aa4* 
gouaaaCoeiu 


attaaacagg 


attcctgttt 


71880 


acaggacttt 




^ 9 ^ ^ 9 rvrte\ ^ ^ 

cauuaggcuc 


9^9t<-arTa4-f>^ 


tgaatctcta aaggtggtta 


71940 


cagaatgcat 




ga.C uggucaci 


f*s»rtrTSi ^ 4" 
C cL w U U. U U 


ttggaagaat 


gcttagaaat 


72000 


atcttaaata 




cauagaccag 


ag ucL^ggyaQ. 


cgctgagaaa 


atccattctc 


72060 


ttttcttcca 


a^aaaatgaa 


t ag t aacaaa 


94"l^^'^^^99*^ 

a,uC U L U UcLclC 


taaatctttt 


tcatggatgg 


72120 


gtacatttta 


atccaatttc 




gcuguuuccg 


gccaactttt 


attttgacaa 


72180 


aacracrcacriicr 


aaaaticacaa 


agccctctta 


^ ^ 9 S ^ ^ #<P^ 4* ^ 

u waaCCgC &C 


aatgtttctc 


ttttatgaca 


72240 


attagttgaa 


caccacaccu 


cacacaatgc 


^ 9 9 9 9 ^ a M 

cgc aaaa uag 


tttctattaa 


cttttggaag 


72300 


tttttttgaa 


a^cbctaaca 


gcccaccrtic 


9 9 a 4* ^ ^ na a a 

Gloia u ^ u goLaa 


gaccccattc 


catttgcaca 


72360 


c aagt t gga t 


tbg^gataga 


gbttgcagca 


gagcuugauc 


tgcattgttt 


gatataaggt 


72420 


atitt^ggcaca 




claaAUCCuaA 


oay a u C u a u g 


atagtcatca 


gaaaagtcaa 


72480 


atgaaaaatg 


gc u u gaac ag 


j>v^ 4 A 4i» 4* j«« 4* 4* ^ 

gcaauuCuuc 


aaccuCucac 


catattttcc 


accctttatt 


72540 


aggggagaaa 




4* 4* ^ a 

uCug^ugc^a 


cccgauuggc 


aaaataattt 


ctgggcttat 


72600 


cct;actt:tita 


i-cggggucaa 


V. U U Ola. I. U Ol 


4- 4> 9 9 9/v4- V^4* 

ucaaaguuc u 


tcaaaatttc 


aaattttcaa 


72660 


atttcaaact: 


aaaaagccag 


ccttttgaat 


gucaacccgc 


caatccaata 


tgtcaagaag 


72720 


caaacGccag 


agactttcta 


ctccagctta 


f»a ^ jT^t" a ^ ^ a 


aaaacatgac 


ctattttcag 


72780 


atccctcttg 


aaataggaaa 


agtatagata 




gttctatgct 


gattaaatat 


72840 


ttgacattgc 


atgaacacag 


tccacattca 


a h h r" h i- 1- r" h r« 


agatcacata 


accatatgct 


72900 


t. gaaag c a 


ttcactgaac 


atttagccaa 


a ^ ^9 9 9 ^ 9 ^ 


gcctgctctg 


aaccagatga 


72960 


ctggtggtca 


cggcatgaca 


tcagttttta 


a a 9 9 ^r^r^^9 

adciacuy g^o. 


tgtttaactt 


tgagtaacag 


73020 


tcattaatac 


aaactgaatt 


ggataagtat 


ccttgggtca 


gagagaggaa 


aaaaaatcag 


73080 


cacaiacttga 


catatttatg gggctataac 


cttgcttttt 


cctcagtgga gaaaaaaaac 


73140 


actaaatggt 


ttttaatcca ccttgttttt 


tctcagttct 


tagaaaacaa 


gacaaattcc 


73200 
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s ^ £3 A ^rs ^ a A 4* 

acciagauaac 


ttticaaagaa 


aaaac caaaa 


^ ^ 4" a sa 1" ^ rrrr^ 
uaoiia uyy la 


s ^T^r A A ^vM A,cr 

^-O'sgaagcag 


•7'ao 

/ J^OU 


fro 9/*ra a 9 

g aclg acLaC CC 


ugaag u ugc c 


tattcaaggt 


as la a« Aa 4«— -la^ta 

aatattgcgi- 


gcacagiaauu 


c aagcag aga 


/ J JZU 


clCSltC€l0aCft 


ggcagtagct 


agatgt'tccc 


ttgactagca 


gcaatc tagc 


Atgcaggcag 


7 j3ou 


^ 4* A 4> M A |b #«4> ^ 


^ ^ AAA MA A A 4* 

ucaaacaaau 


cgccgcccgc 


actaacacca 


cgcuaug^au 


g^accaccc^ 


»7o ji / n 
/ 




ggcacccgag 


aagaac 'Lett 


uctcacccag 


agagcu wuug 


aacacccgaa 






tagccactgg 


cgaaca b cac 


cctatggttia 


4v 4*^V^ A A M^« A 

cccgbaacca 


4-4a_,— _^_^x,— 


/ Jsou 


ccccaccccc 


caccaacccg 


ctaatagtga 


c cgcggaaag 


uaaaaccaag 


gagcgac caa 


con 


a.t g'a.ei t c a, t b 


cccauuauca 


acacctacct 


cgcaucccac 


aggcac acc u 


agcggcgcac 


•70 CQft 

/ JboU 


caccttctgsT 


agaaaccaag 


ggcccugccc 


acagtaaact 


ggtccagtgt 


gatattatta- 


TO T >l rt 

7 o7ft0 


caagtatiaaa 


aaatattcca 


ctctguacca 


aaactaggca 


cacgccccra 


4a V ia a k a> a 

cccatagnaa 


"7*^ Oft n 


cagaagttaa 


cagagttgag 


cagttfctgcc 


ttgggtcctg 


la 1> ia M Aa ^ ^ 

tttcttggca 


tcctacatca 


73860 


gacaaacaca 


tctctcaaaa 


tatctccgcc 


cataactcca 


gggatctagt 


ctcagggtca 


73920 


tctgtaggta 


acggaaggtg 


aaatcacact 


tggatctata 


gtggtgagta 


actaaaagca 


73980 


caacctctca 


ttcatattgc 


tttaaaacat 


gtacagcata 


tatgtttcaa 


aaaaggaaga 


74040 


aaagaatata 


ttgatctctt 


tgtggtactg 


aaccaacaat 


atggtatgat 


gcaaggcttt 


74100 


aacaaatgat 


aatcatagat 


acaaattttt 


ctgtagagta 


tgttttagac 


aaatgtgtct 


74160 


ttttaatatg 


taaatcctac 


actgtaggtt 


gttctttttt 


attttttctt 


ttgttttttg 


74220 


cagtggtaga 


aaatgctgaa 


taattgticcg 


tgagtgtgag 


ccaaatattc 


agglrtcatta 


*7 il 0 0 ft 

74280 


ctgagatccc 


c agaacgcca 


atatttgcaa 


cgc aaac ac t 


tagtatccca 


ctgtgtgaag 


*7 il 0 il ft 


ggctctgaca 


catgcctgcc 


tgcctgccct 


tcgatggaga 


gucuccatcg 


gaagtcctcc 


74400 


tgcttccata 


gaccctgctt 


ttgatacagg 


ggcagctgca 


catggctgcc . 


cGtcaaccca 


74460 


gtaarttacc 


gtgccatact 


gtcttactga 


ttacccacat 


tgacaaagag 


acagtaatgt 


74520 


gaggggtggg 


ccttcaaatc 


atcutcaugt: 


tgaacctcct 


gggtccagct 


acctcccctt 


74580 


ccacaacagc 


B M M s 4» W «w V 4- 4- 

accaccgtcu 


ttcctigggca 


catactcaag 


gtcaatgctg 


^ 4a 4a ^ ^ m4b rmrm 4a 


n ii f >i ft 
74640 


cgcccuuccc 


tcggc tccac 


acaaaaagga 


gaagaaaac a 


aaa t aaaac c 


actcccagga 


74700 


atgtgaagca 


gcccatagct 


gtagacacca 


gtattgtttt 


aaggtccagg 


gaaaaagtat 


74760 


tggcattggt 


gccattggaa 


atggtgtcat 


tggagtcggt 


catgtacata 


ggggtcctgt 


74820 


tcgcataaag 


aaaacgatct 


gaagcgaatc 


ctttcacagt 


taaggaggct 


gtgaaggtat 


74880 


cattcccagc 


agcattgcta 


gcgatgcaaa 


catacatccc 


gctgtcttga 


tcctgggcaa 


74940 


agcggatttc 


caaggrtgcca 


tcacccaaca 


cggtggctct 


tccattggac 


ttggtggtga 


75000 
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tgaaacgcct 


tcggggtgtc 


acccaggaaa 


tcacaggctg 


cgggtctcca 


tctgcactgc 


75060 


attctagctg 


gactgtctgc 


ccttcatcta 


ctagcagatg 


ctgcaacttc 


ttttcacgga 


75120 


ttttgggttt 


tttgcaggta 


aagtaaaaag 


aaagggcagt 


gctatggaaa 


tccttgaaag 


75180 


acctctcacg 


gatggtgtct 


gggccagcac 


acataggttg 


ctggccacca 


aactgcaggg 


75240 


tgggctgtcg 


ctgcaagatc 


cagagaaggc 


ggcagtcaca 


ggccagaggg 


ttgttgttaa 


75300 


tgctcaagac 


ctccagagcc 


ctaggggagg 


agaagacatt 


ctcttccaaa 


gbttccagca 


75360 


ggttctgaga 


cacattgagc 


acgcgtagga 


agcggagccc 


tkggaaggag 


tgaggctcaa 


75420 


tggtgcgaag 


ctgggccccG 


actatatgaa 


gctcctgaag 


gcggatcagg 


tcagagaaca 


75480 


tgcctgcttc 


aatagtgctg 


atgggattgt 


aggagaggtt 


aaggtgagtc 


aggtatacca 


75540 


ggtgtttaaa 


ggcaaggaag 


ggtacagtag 


acagattggt 


gttggtgact 


gaaagggatg 


75600 


tgaggttgag 


accgtagagg 


ctattggcag 


gcatcatatc 


cagtaaaggc 


caatagtcaa 


75660 


tctctaggtg 


tttcaggtgg 


aacaatcttt 


taaaggcata 


cacaggcata 


ttgttgatat 


75720 


tgagatgctt 


cagatgcagg 


ctgatgaggc 


tgcggaggtg 


ggagagggct 


tctgttggta 


75780 


ctgctgttaa 


gttgcatttc 


tccagggtga 


gctgctccaa 


gctaagaagc 


ccactgaatg 


75840 


ccctgtgtga 


tatataaacc 


aaatcattgt 


cccccacttc 


tagagacttc 


aggttatgta 


75900 


gatcttggaa 


catgtagtct 


agtaaaatga 


caatcttatt 


ctcactaatg 


tcaagcttag 


75960 


tgagattgga 


cagccccgtg 


aatactccca 


aagcrgsLccag 


ctttagacga 


ttgcctttta 


76020 


ggcggaggga 


acgcaggtta 


aagagattgt 


tgaatgctcc 


tggttccaca 


ttggcaatga 


76080 


tgttgtcact 


caagtctatc 


tcttccagca 


gaggatatga 


tatgaattct 


tcagggttga 


76140 


cgctttttag 


cctgttttta 


ctgaggtcca 


agattttggt 


ttcgatggga 


atgccctctg 


76200 


ggatggcgat 


caatcgcctt 


ctgtgacagc 


taacagattt 


gttctgggca 


gagcactcac 


76260 


agcgagcggg 


gcagccaatg 


gtggatccca 


tgaagattaa 


caccacagcc 


agacccagga 


76320 


atggctgcca 


gcatgatatg 


gccgtgtgaa 


gcatgactcc 


acttcttagt 


ctacaccttg 


76380 


gtcacgggtc 


tgcatggaag 


ggacacaaga 


agggaggaag 


agaaggtgag 


ttaggatata 


76440 


aataggtgaa 


ggggcataaa 


tagggcagca 


agtgtaatgg 


aaaggatact 


ggatttggaa 


76500 


tcaatcagat 


ttgggcataa 


acctgatgga 


cgaccctctt 


agtaacaggt 


tcttggtcaa 


76560 


gttatttaat 


ctctctgcat 


tttagttttc 


ctggctgtga 


aatggggata 


atagtgataa 


76620 


tagtaatagc 


ttcccagagt 


tgtcatgaca 


atttcaatgt 


ttgacaagta 


taaagataat 


76680 


gtgtgacaca 


gactgtgaga 


caacacagta 


taaatttcac 


actcaaaggc 


tcagttttaa 


76740 


tttaaatgaa 


ageiaacaggt 


caacagctaa 


gaagaaagca 


gttgagtttg 


aatcasrtgtc 


76800 
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ggcatcactza 


atgtccagga 


tatcatccuc 


tattcaaaac 


aaagcuaaca gacigcuucaw 


1 OoQU 


tctatatca? 


gcctttaggt 


gcaacataca 


aaacaaac 1 1 


a a 4- ^ ^ fy f*!ASifTt<tirfv^^eT 

aueli-uCaigug caagguguug 




gaatgttccc 


cttcatigtat 


acactttcca 


cttttaacct 


uugasbu&ua acguacgcau 


/ 07OU 


^ ^ ^ ^ ^■i 

ct^ccancac 


tagcaaac t 


ccaacccaug 


aagggatttt 


^ ^ ^ a ^ ^ 1" ^a ^ a m a a a a 

cc.ua^uii-gag g^agacaaaa 


77flA0 

r / U W 


gatcctcaaa 


gtatccctgt 


atcgtttitcg 


uCtcccacag 


gaacgaggca gaaucaaggc * 


771 f\(\ 
/ / XUw 


acaagatggc 


t:ataataaaa 


acgctcctcc 


aaatgacccc 


geLgetuaaaca ucgaggaaug 


771 fifl 
/ / ±DU 


ggaagataaa 


taattttcag 


aaaaagtatc 


atttaatgac 


aaacgaacca cccccccccc 


/ 1 Aa\J 


acattcagac 


aaactcagtg 


gacccgttaa 


agtgaaatta 


aaliaggt^agc aaatgagaag 


no QA 
/ /^oU 


ggaaatgagt 


atgttttaaa 


tgtggatagt 


ttagcagata 


ctgaatccaa ctgaat^aaat 




aaaaggtgta 


ttactgagct 


ctgcttttca 


acttggggtt 


ctcaggggta cactttatcc 


1*1 Ann 


acgaacacca 


tattttaatt 


aaggttcagt 


agtttgaaac 


aatactt^ba gatiaaagaag 


/ /4DW 


tatttcataa 


acttcaacat 


tcattcctga 


gctgcaaagg 


aaaaattagt aaaaaaataa 


T1 CO A 

775^0 


ttatccgatt 


acagtattta 


catatatatc 


tatgtctaca 


accacagtat gtctatatgt 


m c 0 ft 


aaacaaattt 


atgaataaaa 


aataacaagt 


aggatcaaac 


ttaatggtga atcactaaat 


77540 


cactagaaaa 


ttttcctcca 


aatgtagaaa 


ctaggcaaaa 


acccagaaag tgctagcaaa 


T7*7 ftft 

777U0 


tcaattagat 


aggaagaggt 


ataatttttg 


gaaaatatgt 


ggcaaaacta tcattattca 


77760 


cagatcaaat 


taatgtctat 


catggaaacc 


aatggaaatc 


aactaaaatg attagaacag 


77820 


tagaataagt 


gacttagaat 


actaceiaaat 


aaatgtaatt 


taaaaaaaat tttcttgtct 


'JIO OA 

77880 


acacaaacca 


tttagaaaat 


actattgtaa 


aaattatctc 


agtcatggca tctcaaaaac 


•7*7 A il A 

77940 


atcaaatcct 


tagtataaac 


ttaacaagaa 


atacatagaa 


cbaatatgac aacbat^taaa 


T OA Aft 


ccctatcaag 


aatcaaaata 


actaaaagag 


agatgtacta 


tgtagagaga ttaaatatta 


•7 0 A C A 


taaaaatatt 


gatttctttt 


tccatagaac 


acacattaca 


aagaataatg ttttaagctt 


78120 


gaaaaattaa 


ttctaaagtt 


catttggaag 


aaaacatata 


tgaaaataat cagaaacagt 


78180 


aaaaaaatta 


tgaaaacacc 


tgccatacaa 


tgcattcaca 


cataagatac aaaactataa 


'7Q*i A ft 


taataaatca 


gcatgctatt 


tacacaaa€La 


taaagtcaag 


aaaacagaaa gtaaggaatt 


•7 0^ ft A 


atatctaaat 


atatttgaaa 


agccagttta 


tgttaaaggc 


ggcattttaa atcagtgaga 


7 o3o0 


aaaatacaaa 


tgattggctt 


gatattttgt 


gggaaaattt 


gcatactaac tttacttctt 


78420 


ccaataaatt 


ccagatgaat 


taaggattca 


aatgtaagaa 


gaaaacatgt actagaagaa 


78480 


aattcaataa 


ttttataata 


ttagagttaa 


gtagcatttt 


ctgtgaataa agttagaaac 


78540 


ccaggaagga 


agagaatgat 


tgactctgtt 


gtacacattt 


taaaaacttg gtataacaaa 


78600 
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caaataacac 


acacatgtga 


ttgctaaact 


ggagaatata 


tttaaaacat 


atgtaataga 


78660 


tgaaaaggtg 


aatgccaata 


gaaaattagg 


aaatgagtat 


aataaaatta 


aaaabagcca 


78720 


ataagtatat 


gaaagggtga 


ttagctatta 


gtaagcaaaa 


geiaatgcaaa 


tttaaaaata 


78780 


gggggtatgt 


agtttttgcc 


tgtcatattg 


ataaagtttg 


ataatcattt 


ttagccagaa 


78840 


ttaacaaggg 


tagaagaaaa 


tgaacatcca 


catactgata 


aggaataaaa 


actggacatt 


78900 


aattgatata 


gtagatttaa 


atatatctaa 


gttcaatatg 


ttaattcttt 


tgactttttt 


78960 


tcctatttct 


agaaatgtat 


cattagaaaa 


taagcgaact 


actatacatg 


tttgttacag 


79020 


atttgtctat 


aatagagcaa 


aatggaaata 


tgtaacagta 


ggaatttagt 


tatataagtt 


79080 


ataaagcagc 


catacagtaa 


aataccatct 


agccaataca 


ctgtaaccct 


tgacggctaa 


79140 


tatggtttgg 


ctgtgtcccc 


acccaaatct 


catctggaat 


tataattccc 


ataatcccca 


79200 


catgttgtgg 


gaggtaactg 


aatagtgggg 


gtggttatcc 


ccatgctgct 


gttcttgtga 


79260 


taatgagagt 


tctcacaaga 


tctggtggtt 


ttataagggg 


cttttccctc 


tttgttcatt 


79320 


cttttccttc 


ctgctgccat 


atgaggaagg 


atgtgtttgc 


ttcccccttc 


agtcataagt 


79380 


ttcctgaggc 


ctccccagcG 


atgctgatgb 


gtgagtcaat 


taaacctctt 


ttctttataa 


79440 


atcacccagt 


cttgggtatt 


tcttcacagc 


agcatgagaa 


caaactaata 


caactgtagc 


79500 


ttaacatgga 


aaatgaaatg 


atatatgctg 


tactcacatt 


tgtatgaaca 


tattttataa 


79560 


atatgaatat 


acatacatgt 


atgaaaggag 


aaaactggaa 


ggatataata 


aagatgttga 


79620 


caatactaac 


tttttgaggt 


gsrtgggatta 


atggtgattt 


tcactttctt .tttataacat 


79680 


tatgaattct 


gaattttttc 


aaaaacatac 


ctgtattact 


tttataatta 


gaaaaataat 


79740 


ttctgaaata 


tttttcattg 


atacataata 


tttgtacgta 


tttatgtaac 


aatgtgatat 


79800 


tttgttacat 


gcatagaatg 


tsiatgatcaa 


gttagagtat 


atagagtatc 


catcaccttg 


79860 


agtatatatc 


acttctatgt 


gttgggaaca 


tttcaagtct 


tccagccgtt 


ttgaaataca 


79920 


caatatatta 


ttaactacag 


tcactctact 


gtggaacatt 


agaactgatt 


ccttctgtct 


79980 


aactgtacgt 


tggtatccat 


taacaaacct 


ctcttcatct 


cctcccttga 


tcttggccac 


80040 


agttcccagt 


gtctgcrtatc 


tatcattcta 


ctttcaacct 


ccatgctctc 


aatgttttta 


80100 


gctcctacat 


ttgagtgaga 


acatgtgata 


ctgtctttct 


gtgctcggct 


taattcactt 


80160 


actataatgg 


ccttcagttc 


tatccatgtt 


gctgcaaaca 


acactttata 


ctttcttttt 


80220 


ggtagaatag 


tatttcattg 


tatacatgta 


ccacattttc 


tttatccatt 


catttgttga 


80280 


tggacactta 


gattgattct 


gtatctttgc 


tactgtgaat 


agtgctgccia 


tcLaacatggg 


80340 


catacagata 


tacctttgat 


atactgtgta 


ttactccatt 


ttcatgctga 


tgataaagac 


80400 
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atacccaaga 


ctgggaagaa 


aaagaggttt aatggactta 


cagtcccagc 


agt gggat tg 


0/\ A C A 

o04oU 


ctggatcata 


cgagagttct 


atttttagtt tttctgagaa 


attttcatac 


ugcctaccat 




agtggctgta 


gtagttcaca 


tttacaccaa caatgtttaa' 


gagttccttt 






ccttaccagc 


ataaattatt 


ttttgtcatt ttaataatag 


ccattctaac 


tggggtaaga 


one A n 


tgatctctca 


atgtggtttt 


gatttgcatt tccctgatga 


ttactgacgt 


tgagcatgca 


a Af A A 

80700 


ttttgttttc 


atattcctgt 


tgactacttg tatgtctttt 


gagaaatgtc 


tactgatgtc 


80760 


cttgacatta 


ttttgacatt 


caaaaagtca tggatatgtt 


ttataatgaa 


agatagaatt 


80820 


gcatggcttt 


taaaaaaagg 


ctcaactaag teat t tat tt 


agatgtctaa 


tgcacagciat 


80880 


aattcataga 


aaattataat 


ttatttagtt accttgacat 


tattcctccc 


tcatcaattt 


80940 


ctccacctca 


tagaaggtgg 


acttttaggt agtaaagatt 


gtgatcatta 


tttgccacct 


81000 


aaattaagaa 


gaaaacttaa 


aacgtgtcaa tcgtttgatt 


ttaagcatac 


agctcaatga 


81060 


atttagaaag 


atgtttacac 


ctttgtaagc accatcacaa 


tctgatacag 


aacattacca 


81120 


tcatcctctt 


tacctctttt 


ccgtctatcc caacctctgt 


taccggctta 


aagtaagcac 


81180 


tgatctgcat 


tgtcactata 


gattagtatt cattttatat 


ciattttatat 


caatgaaatc 


81240 


atataatata 


tactcttatg 


tccagcatct ttcactcagc 


atgtttttga 


gattcatgtt 


81300 


gttgcatgta 


acagtagttt 


gttctttttt tatgtctggt 


agtattgttt 


tgtcacaact 


81360 


tgctattcaa 


ctatttttgg 


aagcttgggc tgtgtccewig 


agctgctatg 


aatattaata 


81420 


taaacatctt 


tcrtgcatact 


tatgtttttt cttaaatata 


tacctagaaa 


tatataccta 


81480 


tatatagggt 


aggaatatgt 


atagtattta taagaaacag 


gcacatcatt 


tcccaaagag 


81540 


attatgccat 


tcagcatttc 


cactagcaat gcaagggagt 


ttcatgtgtt 


ccatatcccG 


81600 


ttcgacatgg 


atactgactt 


tttttttttt tttttttttg 


agacggagtt 


tcgctcttgt 


81660 


tgcccaggct 


ggagtgcaat 


ggcatgatct tggctcactg 


caacctccgc 


ctcctgcgtt 


81720 


caagcgattc 


tcctgcctca 


gcctcctgag tagctgggat 


cacaaggcgt 


gcgccaccat 


81780 


gcctggctaa 


ttttgtattt 


ttagcagaga cggggttttc 


tccgtgttgg 


tcaggctggt 


81840 


ctcgaactcc 


ggagacctca 


ggtgatctgc ccgcctcggc 


tcccaaaatg 


ttgggattac 


81900 


aggcgtgagt 


cactgcgcct 


ggccgactgt cttttatatg 


ttatccattc 


ttgtgggact 


81960 


atattatctc 


tttgcatttt 


cctcataact agtgatgctg 


agcatctgtt 


tgtctgctta 


82020 


ttgcccattt 


aggtagattc 


tttggtatat tttatgttca 


acatttttct 


cacttttaat 


82080 


tgcattttta 


aattattgag 


atataaatgt tatgtatata 


ttctaaatac 


aagttcttta 


82140 


ttagatatat 


gtattgtgaa 


tattttatgc tcatctatgg 


tttacctttt 


tgttttcttc 


82200 
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atatttctta 


aagagcagaa 


gttttaaaat 


ttaaatccat 


tttaacattt 


ttttaatgat 


82260 


ttgtcctttt 


ggtttctatt 


taagagcccc 


tagagcctat 


atgccaatgt 


cttgaagatt 


82320 


ttctcctatg 


tattcttctg gaaattttta 


tagttttatt 


atttacattc 


eiagtccgtga 


82380 


cccattttga 


auugatbCuu 


gugug^ggtci 


tgaagtaggg 


aagatgattt 


attttcctcc 


82440 


tacagctatc 




gtagtgtlza't 


ttcttaaaaa 


gactttcctt 


tctggccaga 


82500 


tatggtggct 


cacacgbgta 


a'tcccagcat 


ttttgaaggt 


tgaggtggga 


ggattgcttg 


82560 


aagccatgag 


lb 1 1 gagab ca 


gcctgggcaa 


cagagcaaga 


tctcatatct 


acaaaaataa 




aaaataaaat 


agccaggcat 


ggtggcatgc 


atctgtattc 


ctagctactc 


aggaagctga 


82680 


ggtgggagaa 


ctgcttgagc 


tgaggagt tc 


gaagctgcag 


taagctgtga 


ttgacactgc 


82740 


actccagtct 


gggtgacagt 


gagacccfcgt 


ctctacaaaa 


atataaataa 


gtaaacaaaa 


82800 


ataaaaataa 


atactttctt 


ttccctataa 


cattacctgg 


ggacctttat 


caaaaatcag 


82860 


ttgaccgtat 


atgcacatct 


ccatttctct 


tttctattct 


gctccaccag 


aatagataca 


82920 


gtatgtacag 


ctgtactata 


ttataccagt 


acggctgtct 


tggttactgt 


agcttttatt 


82980 


ttttgtttgt 


ttgttgggac 


agagtcttgc 


tttgtcgccc 


ggctggagtg- 


aggtggcgca 


83040 


atcttggctc 


actgcaacct 


ccgactccct 


ggttcaagag 


attctcctgc 


ctcagcctcc 


83100 


cgagtagctg 


ggattacagg 


catgtgtcac 


caggcccagc 


tattttttgt 


acttttagta 


83160 


gagacagggt 


ttcaacatgt: 


tggccaggat 


gatctcgatc 


tcctgacctt 


gtgatctgcc 


83220 


caccttggcc 


tccccaaagt 


gctgggatta 


caggcgtgag 


ccaccgcacc 


cggccactgt 


83280 


agctttttat 


caccagcuua 


acccccgaaa 


tcagatggtg 


ttgttcatcc 


aatttttgtc 


83340 


ttcttttcca 


aaaatcclitt 


gggcttttct 


agatcatttg 


aatttccata 


taaattttag 


83400 


catcaacttg 


atgaccccca 


aagaaatzuu^ 


ctgtgatatt 


gacaaaaaat 


gtgttgatta 


83460 


aattaataaa 


tctatggaga 


accgaracca 


taacagtatt 


gaacaacttt 


ccaattcacg 


83520 


aatgttgtac 


gagcttccca 


^ctttagg^a 


ttctttaatt 


tccttcaiaca 


aatattttgt 


83580 


catctagaaa 


taaagacagt 


ttcattcttt 


cctttctgat 


ttgtatacct 


tcattttttg 


83640 


tctttcgcat 


ttgttagtac 


ctcttgtaca 


atgtcaaata 


gaagtgctga 


gagctatctt 


83700 


ccttcctttc 


ctaatcttag 


aggacaatta 


tttggttttt 


caccattaag 


tttgatgtta 


83760 


gctgtgggtt 


tttcatagat 


gaccttcatt 


aagattggga 


agtgtttttt 


cttagttciac 


83820 


taagattttt 


taaaattaca 


agtgagtacg 


gaatgaaaaa 


atgcttttct 


gtatctatgg 


83880 


agatgatctt 


attgtttttc 


tccattattc 


ttttaatatg 


acaagtaata 


ctgattaatt 


83940 


tttgaagatt 


aaaccsiacct 


cacacttctg 


ggataaacct 


tactttgtca 


tttattgeiat 


84000 



50/161 




wo 03/035833 




PCT/US02/33542 


attgtgtttg 


taatattttt tggaattgtt 


ctgttaatat 


ttggtcagta gtttttctac 


84060 


ttcgtgagaa tttttgtcta atttttagtt 


tctttgtgat 


gtatctatat acttttagta 


84120 


tcagagtaca gtagcccctc cgtattcatg 


attttgcttt 


ctgtggttta ttactaatgg 


84180 


tcaactgtgg 


tccaaaatca ggtgagtaca 


atagttattt 


taagggagag tgagagagag 


84240 


agactacatt catataactt ttattatagt 


atatttttat 


aattgtccta ttttattagc 


84300 


aatttttaaa atcttgtatt gtggataatt 


tacaaattaa 


actttatcat aggtgtgtat 


84360 


acatagggaa 


aaacatagta tttgtagggt 


ttggtagtat 


ctgcagtttc aggcatccac 


84420 


cagggaactt 


ggaacgtata ccctgtggtt 


aaggggggac 


tactgcaata cagttctcac 


84480 


aaagccagtt 


agaaagrtgtt ccttgatttt 


tgttctcttt 


ttcctaagaa gtttgtatag 


84540 


aatttttatt 


atttatttta aaaatatttg 


gcagaactta 


cctgcgaatc caaacagacc 


84600 


ctagaatttc 


tgtgtttgaa tgctgtaaaa 


tacaaattga 


tttctttggc agatattgga 


84660 


atatttacat 


gtcctatttc cttgtgtgtc 


aattttggta 


atttgtttca agaaattttg 


847?0 


ttatttcatc 


taagctatca aatttattgc 


ctgaagttgt 


cataaacttc ccttattatt 


84780 


cttctaatgt 


ctgaaaatct agaggttatc 


tgttttattc 


ctgatatcag tgagttgtgc 


84840 


ctttcttttc 


tcttgagaaa tctagaattt 


tttcagtttt 


attaaaattt tcaaaggacc 


84900 


aacttttgct 


tgtattgatt ttctctattg 


tgtcttttta 


tttcattaat ttctgttctt 


84960 


atccttatta 


tttgactatt tattttgtct 


tcagtccagt 


cttttaattc attttcgctt 


85020 


cctaagatta gatcattaat tttggacctt 


tcttcttcac 


tgacttaagg tataaaaact 


85080 


ataaatatcc 


ctttctacat gctttagcta 


catatcacaa 


attgattttt tataaagtat 


85140 


cattcggtca aaaacgtttt cteuitttact 


ttgtgcttcc 


ttctttgtcc catctaaatc 


85200 


atcttctaaa 


tccccaacaa aattcccttc 


tttaggattt 


agttggttta ttcttaaatg 


85260 


tttaggtctt 


cttctaaata tatcatttct 


aatttaattc 


tgtgaggtca gagaatacac 


85320 


tatgaaaaat 


ttccatcttt tgaaacctac 


tatgattgtt 


ttattggacc agcgtatgat 


85380 


caatcttgct gccaggccat gtgcacttga 


aatggatgtg 


aatttgtact ttttgggtga 


85440 


agcagtcttt 


aaaagtcatt aaggctaatg 


tggttgaatg 


tgttgttcag ctcttctaaa 


85500 


tccttatgaa 


ttttttctaa gttatgttat 


caattcctga 


gaaatgggta ttaaaatctc 


85560 


taactatgaa 


tgtgaacttg tctgcatatt 


cctaagttct 


ataggtttgg gtttcatgta 


85620 


tgttaaagct 


ctgatattaa gcacatgctc 


gatttctgat 


gtataaatca tttatcatta 


85680 


ggaagaatcc 


atatttgtat ctagtaatgt 


tccttgtttt 


taagtcatct ttgttggggt 


85740 


aatatattgg gggttatttc attttggttc 


attccttaat 


tttcagaaaa taagatattc 


85800 
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aaatatatga atacaaggag aatattcaag 


agaacgacag 


gaacaaccag 


cttccttcca 


85860 


ttttgaaatt 


aagattttta aaaaaacaag 


ctgttaaaat 


ctggttgttc 


tgctagtcta 


85920 


aattgttgag aaatagagtc ctggttaatc 


aatctagagc 


tgaaactatt 


ttcaaataat 


85980 


tatgcttcag tattcacagt ccactggaaa 


cacacttgaa 


gccaaatatt 


tcctggcaac 


86040 


agaggtgaac 


tgatagcatt cgataaaaca 


t gac c t gaga 


agcatctaaa 


cagacaatat 


86100 


ttgctttgcc. 


attgaggatt ccctatcttg 


cage tat aat 


ttccccacag 


caagtaccct 


86160 


ttgcctggtt 


cacagtatag ctttctgctg 


ttttccttaa 


crctcrt^attc 


agccatctgt 


86220 


aacacacaaa 


atgtggcgtg acattttaaa 


tcrattaaaac 


acTCcactcta 


gctttcttaa 


86280 


agtttttgtg 


gtatatcttt tttttttttt 


tttttttact 


tgtacataca 


tgtggttttg 


86340 


catttagaaa 


gcttctcttt ttgacagcat 


gtagttattt 


cttCTctttta 


aatctagtct 


86400 ' 


cataatctct 


gccttttgtt atactgctta 


gtccatttaa 


atttaatata 


gttattgata 


86460 


tggttgcatt 


tagggatgtc attttgctat 


ttgctgtcta 


tttOtCGCtt 


gcattttttg 


86520 


ttcctgtctt 


tttcatttct tgccttattc 






aattcctcct 


86580 


gtgactttta 


aactatgttt tattacttat 


ttttatttat 


t* f f f t" a prrrfT 


attaaagtat 


86640 


at agatggt: c 


tccaatttat aatggtcgat 


ttataatttt 


i" n a a t* t" !• 5* r» 


aatggtgtga 


86700 


aagcaatatg 


calitcagcag aaactgtatli 


c t cf acf t ere e e 




tctgttttcc 


86760 


catttcagta 


cagtatitcaa taagttacat 






acaaaatagg 


86820 


ctttctgtta 


gatgatattg tccaccttta 


o'crcrtaatcrta 


acrt fft t at era 


gcacatataa 


86880 


gttaggctag 


actaagctat ggtgtatttt 


caatgtaatg 


atatcttcaa 


cttgtaatag 


86940 


gttcattggg 


atgtgacccc atcataagtc 


atggagtgtc 


tgtatatctt 


catcgcagtc 


87000 


aactttaata 


tcgaattgct tcaagtaaaa 


ta t acrcrao'c t 


ctorcaacao'c 


atatttccat 


87060 


ttatactcct 


cccctcatcc ttggtggaga 


o'&CTOta.cs.cra 


r»atacrcfiaat" 


agtgtttgca . 


87120 


aaggcatgga 


gacagtaaga aacactctgc 


aa t tcrCTGTQa c 




agaatggttg 


87180 


gaacaaaaac 


tgaggagaga aaagagactg 


aagaggtaat 


tagaggaatg 


atttacaagg 


87240 


ggcttataca 


ctgtgataag ctgtttacac 


gttatccgga 


Qacrc aa t cfcrc 


aagccattaa 


87300 


agtgttttat 


gcaaaagagt gatatgatca 


gatttacatt 




taatctgatt 


87360 


ccaacacgaa 


aaatagactt gcagaagaga 


aagac 1 1 gaa 




caggaggccg 




ttaattcaag 


tcagaaaaaa atagtggtta 


ctctcagggt 


catgggtgta 


ggcttgggta 


87480 


aatgggcaaa 


ttcaagaggt attctgaggc 


acaacagaaa 


tgcttcacag 


ccaatcggct 


87540 


gtggagggtg 


tatgagagga gaagccaaga 


ttatttacac 


tcttttgaca 


actgggtgag 


87600 
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aC c c grsT^d^^ 


cuuCacugag 


atggagaat t. 


taaagcagca 




u a^ ceLc L. aga 


ccaaaaugxg 


cggggcgc c c 


CclC tl c c ts 


a s 9 S ^ A l~ ^ 

aaagaauauu 


accucgcaac 


age tsc u uaga 


dAat a.g'd.'b 1 1 


ucaauuciuaa 


tcagatigact 


atg'tccaaca 


tcatactccc 


ca0uccgtuu 


ttgaattgac 


ggtaaagtgc 


cactggagag 


cac ug u c c ca 


tttsggcagaa 


cucgcccaau 


atagaagtaa 


^'tg'gcatc'bt 


aCuCccgacu 


cauuccaaca 


A_ _ ^ 1_ t ^ 1_ _ 

ttattgttca 


gacuccctaa 


tccggccgta 


agtatgtctg 


ctaaatcatg 


g^ccaaaactg 


aactagaaag 


gagctcaact 


ccaaagtgaa 


ggactgccaa 


aaagaagggt 


ggataagcac 


caaggtccct 


ttacatctgg 


aactgctccc 


ccccttctac 


aaagtggata 


atttggggtc 


atatctcatc 


aactttttga 


gaatgttgtg 


ctttgttatt 


ctcctcacaa 


atatttctca 


ctgctggctc 


cacttagctt 


tcactgtcag 


cagaagtctt 


aatgtccgac 


tgtgaccaag 


gtttgacaag 


atgeiattttg 


gaagctaaaa 


tctataggga 


gttgactagg 


gcctttccat 


ctcaagcaca 


atgattagta 


cgtacctttt 


aaaacctagc 


atacttacat 


ttttcgtatg 


ctgggtattt 


attccccact 


cacaaatcaa 


eiatatcagga 


aatagactta 


aagaagcaac 


taaatgtgi:? 


cccacccaca 


cctggcccaa 


actccgacuc 


_ L i_ X* ^ _ 1_ 

acttttccac 


. ■ 1 j» 1- .-. 1. - 4_ 

ccatgcccac 


gatuctcact 


atttccuccg 


ataactgagc 


attaaaggtg 


gtatacatgg 


tgcctagcac 


tgattatttt 


ttataggata 


atggtttcgt 


ttgttgaatc 


gcaaaccaaa 


taaaggcata 


uacttcctct 


gcaataggac 


tcaaacagat 


ac agt gat aa 


ggagagtgaa 


gagattggta 


attttaagca 


accauuacuu 


ttaaaaaaca 


caagtaagaa 


tgtatgttgt 


ttaaaaagaa 


agtttaggag 


gaaacagctg 


ataaattgct 


tagcctggaa 


attctatgat 


taatttagtt 


agggcacaaa 


acaataaatg 


gatagcacag 


aaatctctgt 


agactttttt 


gtttttttga 


agtcagtaaa 


gctatttctc 
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ugaggaauuc 


ctggtttcct 


o7ooU 


gggc aga^ ua 


acgacmccc 




autzccuucgg 


tagggcaggg 


87780 


caaaaguticc 


acgatgtact 


8784U 


gagtcgfcttt 


ttatagattc 


87900 


ctgcctatca 


ccaattaaat 


87960 


gtggt t aaga 


gaaagttcat 


88020 


ccacggaaga 


cagtatctaa 


A n A n A 

88080 


aaggtggatc 


aatttcagct 


88140 


cccggcaagc 


ctgctgtagg 


A /I ^ A A 

88200 


gactgtcctt 


cagctaggca 


88260 


gtagcttaga 


aactgtggag 


88320 


gttttagccc 


agaaggcaaa 


88380 


acaatccaaa 


gcttgctcat 


88440 


tttcattagg 


aataaagcag 


88500 


taattctgat 


caaagggatt 


88560 


atg1:aaagtt 


ggatattttt 


88620 


tattctattc 


atgtaaggaa 


88680 


atgaaagact 


aaaaatagca 


88740 


tgacattitgb 


tagctgtggg 


88800 


ttaatttttg 


ataacacaga 


88860 


ataaataata 


gctgtcattg 


88920 


agtatttgtc 


aggacagaaa 


A O A A A 

88980 


tacacttcag 


aaagatgtcc 


89040 


aaatggagaa 


agagaaatga 


89100 


aggaaagaga 


tcatggttgt 


89160 


ctttgatgga 


taaggtaatg 


89220 


ctctgactgg 


caaatgaaca 


89280 


aaaccttctg 


acaatctata 


89340 


aaatggagaa 


gaatgggtga 


89400 
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agagtgggtt 


gaggtaaggg 


taaaaaaaaa 


aaaaaagcaa 


gcaaaggttt 


taatgaataa 


89460 


tggtgtccaa 


aatacatctg 


aggctataat 


ttccagatat 


ctaaaaactg 


taacttcaga 


89520 


aatcctggac 


tccatgaaat 


cagatactga 


agagttgtga 


aagttgtata 


aaacatttta 


89580 


aaactaaaag 


aaatcaattt 


tagtatgagc 


aagtctggaa 


aatcaccagg 


gttacctaag 


89640 


ttctttggiag 


gaccccaagc 


caacttgaga 


tgaagcccaa 


agtcccagac 


ctggcaggaa 


89700 


acattggatt 


tcaactctct 


ttttacagaa 


ataaaatata 


tctttataca 


tgatttctaa 


89760 


ttatcctcca 


aaccattgca 


tttttaccta 


tttctctcta 


cttatttatg 


gtaaggaagg 


89820 


aatggaaact 


ttcaatattg 


aggttcaact 


tggagaacat 


tcaaggggaa 


atggaaacag 


89880 


ccaaaatgaa 


agccagactt 


ggagagcatc 


aaatgtgtta 


tatattataa 


catatttttt 


89940 


tctaaaagtt 


tacaggtgta 


atgctaaaat 


tattcagtgg 


ctcacgcaag 


taggtagaca 


90000 


gttactcact 


attgtaaata 


cctttcaatt 


agctatatgc 


tgattaccaa 


ttctgggggt 


90060 


aactgaagat 


agtattttgg 


tctataatta 


cttggctagg 


gactgatata 


tgctggcaat 


90120 


tattatatgg 


tttgaagcct 


ataaagacaa 


tgtgagattc 


tatctgtata 


aaaattagct 


90180 


gaattagctg 


ttaatatgat 


ttaatgcaat 


gaaatcgata 


taaaatgggc 


atacaactac 


90240 


taaattgagc 


agacaatata 


gtcagacagc 


atctttattc 


ttttcttcta 


ttgtctcttt 


90300 


ataatttatt 


caggggaggt 


aagaggatca 


agaaaattgt 


tatttaattg 


gaactgtgct 


90360 


atagataact 


taatgtcctc 


tgggactggg 


gaatttcaaa 


gctcagtcct 


tttgtgtagc 


90420 


aatttctggg 


ggttcttcag 


gatccacaat 


caagagctat 


cctgcatgta 


gtttcctttc 


90480 


atctggatga 


gtaaatctcc 


attctggctt 


gttgagtagt 


tattccatag 


tctctaggaa 


90540 


tatcttattt 


gcagaggrtcc 


tgtaacctct 


tccaggtggc 


cttgttataa 


agtatgtata 


90600 


tgtatgttgc 


cttcaacggc 


atggaaaaaa 


ctcatttgcc 


caaaaaacct 


ctggaaatgc 


90660 


agagcaatcc 


caatacagca 


gcaactttct 


ttactctccc 


acaagaaaca 


aaagaggata 


90720 


tctagcctaa 


tatttgtttt 


ctagatttgc 


caggaaggag 


ttagacagaa 


gtcatgatgt 


90780 


gtctttaact 


acaggcaaag 


actattaagg 


attccatata 


atcctgttga 


agcaattttc 


90840 


tcctgatttc 


aggagaaggg 


gaaagaaact 


tttcttgctt 


gatgagtcat 


ttgcctaatg 


90900 


ttacagtctc 


agtaagggaa 


caagtatttc 


tatccaggat 


tttttgactc 


tcagtatttt 


90960 


tttttcagtc 


caggtttttt 


tgagctctta 


acttttacct 


tatacttctc 


tcatgcttta 


91020 


tcactgaaat 


acctctcatt 


gcaaatagat 


agcaactcta 


ttttaaaaag 


cagatttttt 


91080 


ccagtaacgc 


ttccttttaa 


aaatagaaaa 


aaaaaaaacc 


cacacaattt 


tctcattttc 


91140 


tctctgggtt 


atgctttgtt 


atctttttcc 


ctgattctca 


gtcatctttc 


caatggactg 


91200 
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L JL_ ^_ ^ ^ .rfM 4« 

tatctatctg 


aaaacatgaa 


ttcatcttgt 


attccagcga 


ccagugaaca 


at t agcaaag 




cttgtcctaa 


gccaccaacc 


gatagtittct 


gtttaatctt: 


V frst s A M ^ 
uC C CgclclaC u 


ggagagcccu 


Qi "^on 


ctgttctcgt 


g^ccaubCcg 


auccccctgg 


aatgcaaatt 


a V +■ 4- f- ^4- V 

auuugcuCbu 


c cacagxcc ii 


Qi 'inn 


gaatctcctt 


ttggcctaca 


tagaaatact 


tggacatata 


cagcacgcGC 


attctactta 




aaattttaaa 


agatgeiaagt 


gatttttgtc 


tagctttgag 


gcccccccga 


aattaatatt 


at cn/1 


actaattaaa 


gggtagttgg 


cttaagatgc 


ctgctggcct 


cacaaatgcg 


acacaaaatg 


Oi ECO 


accctaatct 


ataaggcagt 


ataaggtaat 


ggctaaaagc 


acatatgcgc 


aaccgtcaaa 


91620 


ctgtgtttaa 


atcttaaccc 


tctattattc 


tcagttttct 


tacctiucaaa 


atgagaacaa 


91680 


tattaactat 


cctacagggt 


tactgtgtga 


atgaaatgtg 


atcgtgtaca 


taaagtcaga 


91740 


gctccatact 


tttattatta 


ttatcactat 


ttaggcaaag 


ggaaatgttg 


ctcattgtat 


91800 


gacacaaaat 


ctctcaactg 


aaggaagtac 


tgaaaaccct 


ttttgatgca 


aatagccaca 


91860 


gagaggatat 


gcaatctgga 


ggcaatggat 


taatctatta 


aggtagatgt 


taaagtctgt 


91920 


taagtatttt 


atattacagc 


tgaaaacaaa 


ggaggtaatc 


atactcaggg 


caaaaattcc 


91980 


tgctaagaag 


ttacttaagt 


tcctctaaag 


atacagttag 


gacaagctat 


gaaatacatg 


92040 


cctc6iatata 


caccacggaa 


tactatgcag 


ccataaaaaa 


gaatcagtta 


acgtcctttg 


92100 


cagggacatg 


gatgaaattt 


gaaaccatca 


tcctcaacaa 


acta^cacag 


gaacagaaaa 


92160 


ccaaacaccg 


cttgttctca 


ctcataagtg 


ggaattgaac 


agtgggaaca 


catggacaca 


92220 


gggaggggaa 


catcccacac 


tggggcctgt 


caggggttgt 


gaggaagcgg 


gaaggagagc 


A A A A A 

92280 


attaggacaa 


ataccteiatg 


catgtggggc 


ttaaaaccta 


gatgacaggt 


tgatagctgc 


92340 


.agcaaaccac 


catggcacat 


atatacctat 


gtaaceiaacc 


tgcatgttca 


gcacacgtat 


92400 


cccagaattt 


acagtaaaat 


taaaaaaaga 


aaaaaaataa 


atatgcgcct 


caactttggg 


92460 


tcaaagaaag 


tttggctgcc 


ttctgtgata 


attgttcagg 


tttcaaaacc 


cacccaggcc 


92520 


catctagata 


gaacgtgtgc 


ctacggagaa 


caactacccc 


tccttcataa 


ggttattaaa 


92580 


ttttacttgg 


gaaatatcaa 


ctggagaaga 


attctgttaa 


gtagttttcc 


cttgcagatt 


92640 


cttcaatttt 


atcgattgtt 


ccatgaaaaa 


ctggactctt 


tgaagtgtgg 


atattcttga 


ft O T A rt 

92700 


acaaaagata 


atctctctgg 


agattacctg 


gttttaatta 


gttggtgctg 


aatgcaccta 


92760 


gacattttag 


cctctttctc 


acttaaagct 


gttcagacaa 


gatagctgtc 


ttaaatccct 


92820 


tctggaacac 


tctggaaatg 


aacaaataaa 


tttctaccag 


cttctgtaac 


agataaaccc 


92880 


tteiaatctca 


gtggcttaaa 


acaatagaag 


tttattagtt 


ctgctctgtg 


aagacatcga 


92940 


gggacttggg 


ctttattttg 


tggctcctcc 


ctcttctagg 


tctttgaagt 


cctttccatt 


93000 
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t-y AC a. ugeLSa 


aaagacgaag 


agga t c at aa 


tcacaaggxc 


ttcataaacc agacccaaca 








cacacuccau 


cagccagaac 


tcagtcatgt gggcacaccc 






aaaggaggc a 


ggaacatgca 


guCuagccac 


guggccacga agtagagaaa 


1 OA 




gcagcbugcc 


agtatc tgcc 


aaaa uaaa u a 


taaattgata ttaatatgaa 




f> a rvf* a ^ a 4* 


atgcctagati 


tmacgccccc 


«> ^ ^ ^ ^ 4> V ^ 

atcccccgtt 


tatttacaaa ttgtttcaga 


93300 


gaacracaca? 


gcatcbggaa 


aatgacctat 


tgtctatcta 


tctatttata tcaactatct 


93360 


aaatsfatcac 


tga tgccat t 


ttgcacctaa 


ctctgtgtgc 


atgtttttac acattagaga 


93420 


A A A A A ^ ^ 


gccatagt^aa 


ggtttaactc 


tgacctttgt 


taatgtaatc cttttccaga 


93480 


i* & ^ a ^ f^r^ a 




f% ^ a ^ ^ ^ a ^ 

ccauccgcau 


gcctactctt 


aattcatact aaattgttat 




^ a «vs ^ ^ n <^ a 


gg u ggcacaa 


atgcaacctt 


taaaacaatt 


atatatcagt caagctaagc 


93600 


aagfaacabcfc 


aacuCuucau 


attccaaaaa 


ctgtaataac 


atattttttg cctgtaactt 


93 660 


tagca^atat 


ttgggaactt 


ttatctactg 


atggttgcca 


acttactgct tgagttctgt 


93720 


ccaaaaaaga 


gtagaaaact 


atcaaagtag 


gaagtatatt 


taattgaact caataaacac 


93780 


cttctggcta 


ccttttatat 


gcaaagtgga 


gctggggaca 


gagatgagca aatgcaatac 


93840 


tatuctaaaa 


cage tta tag 


tctagtaagg 


aaactctgtc 


cagtaaacaa attaattata 


93900 


ttgacHtrcc 


caaattggaa 


tcacataatt 


ttaagcagca 


aagatgcact ttattacatt 


93960 


atictiuacata 


Hcgaaacacc 


ga£iaaaacaa 


tatccagcta 


tggaaagaca attgtattat 


94020 


tcatg'actca 


tggttccaaa 


tggactatta 


tgcaggaatt 


aaaatgatgg ctataagaga 


94080 


tatbtiaataa 


c t: t ggaaaat: 


gtttatataa 


aaaagatatt 


aagtgaaaaa ataaatttat 


94140 


atctacaticc 


tgaacatagt: 


toiaggaaaaa 


taccttcatg 


cataaagcaa aagaatgaaa 


94200 


ggaaatatgc 


caaadittaa 


agtgttagat 


tgtgctatag 


gtattagtta cttattctag 


94260 


rTjj--| *- j-if- r-rj-lt- 

gagccccgcc 


^cccccccac 


tttttattta 


aaaaatgttt 


tcaatgcgca ttgtattgca 


94320 


ccgaccrcga 


ggaaac siata 


a^aacaaaaa 


tacaataaaa 


gtccttcaaa attcaatcat 


94380 


aggtaaactc 




gaataatgta 


tatagataac 


ttgctatatc tttagtcaat 


94440 


taabtagcca 


cattataaag 


ttagggcaaa 


gataaggctc 


cttttcttta ctacttctat 


94500 


tttccctgtt 


atggtaattt 


acctctacct 


ttaaaacatt 


tataatatat aattgtatat 


94560 


aaaattataa 


tttctcacct 


ctctctctct 


ctactaagga 


aattacatat aggagaggta 


94620 


gagagaagat 


caaatatgta 


tatattctag 


tttatttata 


ttttgataaa catttttgaa 


94680 


atcataggga 


atcacattaa 


tatttacatt 


aatataatat 


acatgctaat tatcctcttc 


94740 


tgaataattt 


gtattgaaag 


aaaaccaata 


aatggctcag 


caaacagatt ttcatgattc 


94800 
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aaaatgaagt gaaaaacaga taaagtatga aagagcagat agagtataaa acagcttaca 94860 

taaagaaatg aatcctggaa atttaacttt gttttatgga aaacaaagtc atttcaggct 94920 

ttaacttagc cacttcagga gtataattca taggttatgt ttatatgaaa gcttcattga 94980 

gtatgtacaa ctaggtgaac acttagttca gttttccaac aagaaaactg gttttaaaat 95040 

aagcctgtta gtgtctaacg atgtgtggcc agaaaeiaaag aaatattaac taacaatttc 95100 

tggaacaaat catttacagg gctactaaat atctttctat ataatatttg gaaataatga 95160 

taataataaa aatacttatg acatgattat ctgatatcca ttattttatt cagtcctcaa 95220 

aacaatctcc cctgagatag gaactgttct cattaccatt ttgtagataa gaaaagtgag 95280 

tctctgggtt aagtttactt gtacaaggac ttgcagcaaa gaagtgatag aaaggrggatt 95340 

caaactcacg tctttctggc tistaaagtcc tagttactct agtaaaacaa acaaacaaac 95400 

aaacaaacac aaccaaaaaa accctgagtg gtaggtggca t tat tec tat ccctttaaca 95460 

gaataggcaa ttgagtctca ggagatctga gctactagat caaggtcagt taggtagtgt 95520 

ggcagaacta ggattccaat gcaaatctgt cattgacctg gctgaggtcc ctctacccat 95580 

ctttgaaaag ctgtagacct gccgtagcag aaaaactaag ccctatccct caatacattt 95640 

tgtaaatgaa acaagcagca tttattatac aatttactag tttcagcttt atcaaggcct 95700 

cataatgttg tattaatatg ttgtattaat attgcatgtt ctcagcatga aaaatccaag 95760 

gtgaaagtgg gtacatttgt atctgctctg taatctaggt tttctacaag tagagtgacc 95820 

atagactata ccacacacac tgggatgctt ctgtaggagt ggggacactg tgtgtagtaa 95880 

tgctgggcag cggtgaaaaa cagagactgt cttagtcaaa ggaggacata tggccaccac 95940 

tgttcctggg acatgtagac cctccctctt gacagtcatt ggctggtttt tcccttaggc 96000 

tcgggggatc tgttataaat actcttgtct cagatattgc tctgaaacca actgagaact 96060 

tttaatgtaa atctgaagaa acgtatcttt ctttgttcct aattgattaa tctagtttta 96120 

ggaaaaacat gtctaaaatc aagtaagagg ttttgagctg gaattgagca gattttcctg 96180 

ccttttgggg ggcattgtca tgtttacagc tagaagactg ttacagtaag gggtttgcat 96240 

tttaaccctg agtaaacatt gatttttgtg ttccattttt gctgtagaaa gagtgatgct 96300 

tatgaagtct attaacaccc aaggaagtaa tgttgccttc aactttcaat ccttgctctg 96360 

atctccattg tgagaacttg gactaataag agtgaactat gttattttct tatcaacatt 96420 

gttctaattg gcagctgact tcatgattaa aaacttggaa ctagcaattc atcatcaaga 96480 

catcaaagat ataatggtat gctatggaaa cagagatata accatgaaaa taaataacat 96540 

ggaaagagaa tagggcattt tgaatagcca tatctgagag caatttctga ttttgtaaat 96600 
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ggtgataact 


gtgttaatct 


agtatgtaaa 


ctcataaggc 


atgagtttcc caatgtcaag 


96660 


gatcuitatct 


acatctttct 


atttgttttg 


atacttaaat 


gagttgaaag tacataaaat 


96720 


agcaagcata 


gagaaagccc 


ctagcaaatg 


gtggttctcc 


tctttttatt ttttatttaa 


96780 


eiatagcaaag 


tcaaacccca 


agttctatag 


ctacatgctg 


tacctgtatt tttcacaata 


96840 


aacat aetata 


acgtcacaat 


ctatcttttt 


tccctcctat 


tccctctatt ttcacttctt 


96900 


tttcttgtcc 


ttactgtttc 


catctttcct 


tctatttctt 


ctgttttttt cttattatgc 


96960 


cctcttccct 


tccccatctt 


tccctctcac 


ccaaacrtctt 


aaggtggcca acatattata 


97020 


aaatgaacat 


actgcacatc 


cgcatgtgaa 


aaatgatttg 


aaatttaaat tttattattt 


97080 


tttagattga 


gttctgctcc 


atcgcccagg 


ctggagtgcg 


gtggccatga tctggacttg 


97140 


ctgcaacctc 


cgcctggctg 


gttcaagcaa 


ttcttctgct 


tcagccaccc aagtagctgg 


97200 


gattacagct 


gtgcatcacc 


acgcctggct 


aatttttttt 


cttgtatgtt tagtagagaa 


97260 


ggggtttcac 


catgttgacc 


aggctggtct 


caaactcttg 


acctcaagtg atctgcccac 


97320 


ctcagcctcc 


caaagtgctg 


ggattacaga 


catgagccac 


ggcgcccggc ctgaaattta 


97380 


gtctttttag 


aagtgatcgt 


tattatcaaa 


atcattagcc 


ctttaatcaa ggataagtca 


97440 


ggtttgttta 


taaggccttt 


ggggacagat 


ttcaatggca 


tctcttagaa aagaaacacg 


97500 


ggatgtgtaa 


agtgctgaca 


aaatttttcc 


tctggaggat 


aeiatttctct gtagcagaca 


97560 


gacacatgaa 


tattatattt 


agatagagtg 


ctcttcaata 


ttagtttcat tccttciaaac 


97620 


aaaatggaaa 


atattggtat 


atgtaaagcc 


tttactatcc 


ttataagatt gaaacttctg 


97680 


ttagtgctca 


tgtttgttta 


tatttttctt 


ctttgatcct 


ttccctaagg ccttcaataa 


97740 


tgggtactgc 


aatggaacca 


aagtcacaaa 


aggacttata 


aaaaggaatt aaaaaacgaa 


97800 


agagaaagga 


atgaaaggta 


cttaggtaaa 


agaaagagga 


ggaagttgag gaatcaaact 


97860 


tctctgtctt 


ggtttaggaa 


acggtgaggg 


catctaagga 


tttattgtat gaatctgatt 


97920 


tttcagtact 


tttctgcatc 


agcagctggg 


ttccggtaac 


tgaaagctga ttactgcgta 


97980 


aaggagtgaa 


aaatagatgt 


taattagata 


aaattgtctg 


aggagaatag caacattttg 


98040 


gaaacctggg 


atataagaaa 


gctagacttt 


ctgcaagttt 


atttaacaag ggagagtttc 


98100 


cccttcttat 


cctaatcttc 


gtttctctgt 


cctcctaaaa 


gccctcctaa aaatcctcca 


98160 


acaacctcag 


tccgtcatga 


acaagtcaca 


gatccacagt 


gcagagtctg gactagtgct 


98220 


gaccttgaca 


gtgatggaca 


ccctgtgatc 


tggacttggc 


tctccatcac aacaatccca 


98280 


ggtctattta 


ctgtaagacc 


aatttacaga 


ctaaagggct 


taacttttct gtccacgcag 


98340 


gtagaaattt 


ctgagtattc 


caggcaggct 


ggtattgagg 


cttaccacag gagtcagaag 


98400 
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ttatttttcc acctggaatg cacttcaatt tttccacatg gactactccc tgatttcctc 98460 
accactgcca caaaggacat tgatagttac attcaaactg acatacaaaa ttaaacatct 98520 
aagagatgcc aggatagtta ccaaaacttt aacacttgaa tcagtaggcc aagtaaagat 98580 
ctgctgttac cagtgtgggt gaacattgtt caatctgtga gggctcagag acaacaaggc 98640 
tgaaaaaaag caaattttct ctccctctct tcttgagctg agacatccat cttctcctat 98700 
tctctgatat gggagctcct tgttctcagg cctttggget cagtctatgt tgtatcactg 98760 
gctttcctgg ttttccggct tgcagagagc agatggtagg acttcttggc cttcataatt 98820 
gcatgatcca atgaccataa atctgtgtgt aagtttgtgt gcatccacat cttattgatt 98880 
ctgtttctct ggggaattct gactaaaaca gacactttaa ataaatgtca ttgttggctt 98940 
aaagcagtgg attctccagt tttagtatac taagaagtca tcctggaaga gtataacagg 99000 
gaagaatatt tgttctgatt catcaggtcc agggaggtac ctatgaatct tcactgttca 99060 
tgaacaattt caggtgattc tcattcagct gatgaaagga ccactcttcc aatagaagag 99120 
tgtagaacag aaactctatt ctaaggaatt cacgcctcaa aggaaggaat gggtcaaatt 99180 
ctctttctga cttaacagca atagctgtga aactgaagct ctaaaacatt taaggaagga 99240 
tatgtttcaa caggaaagga aaagaagcca acgtggtcag tatgtttcct aggaaagaga 99300 
gtcactggat gagatgggga tggtcactgc cagcttagcc cagcctttgg gttttcagat 99360 
atagcttctg agtatctttc ctgtggaaag agtacctggg cgtccttgaa gaccacttga 99420 
agattctagt attgccattg cgagaaaaaa atgttacttt aagaataatc aaaggacatg 99480 
atggttcatt caccaatctt ttgggttttt attgtattag tgttttatca aaagccagat 99540 
aaagtggcag ctctgtgtgt gaccaatgac atttacatat aaggcacatt cctgtgacat 99600 
tcccagatta tgagtctgtg ggatagataa aatatattga ttaactccac ccttttctct 99660 
tctactcaag agtacaaatg gactcaagag taagtaaaaa tggtggtgtt atatggagag 99720 
tcagtggttc attctgcttg ttaataggct tcattcctca aacttccaca atcaagctgt 99780 
tattgatcaa aaatgacttg tcatagccat cacaactgct gcgtgaacac gcagttggga 99840 
actgtgacaa gagaggtggc tttgtacttt atggccctga gaggatgagg attacatgct 99900 
gtcatgttag gggttcagga gagatgttac ctcaagc^gc aatcctccat gatgggtcct 99960 
ctctactctt cctgggattg cagaaaagat ctgtaattga acaccatcta tttttctgca 100020 
ctgtcttatc agcggtcata acaggtcttc agagaaagct ttttaggggg cttttgagtg 100080 
ctacacagtg ttggtgtagt tttgaaggac ggtagcaatg tctgaaaaac acagcgcaga 100140 
gtcaccttcc tattgagtca ccaaaggcct gcaggtactc cttggataat ggggattccc 100200 
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tcgaagaacc 


tgcaacacag 


tccatgcaat gctagtcacc 


atgactgtgt 


tcattaccac 


100260 


ccggtattgc 


atgcttttat 


tcagggcttg ttataacttc 


aagtgttacc 


aggacaaaag 


100320 


cagtcagtaa 


tccttctgat 


tactgaatgg acgttttgac 


cataaacagt 


tgggcttaac 


100380 


aaacagggag 


caggtaatta 


aaatacctta aagtcattta 


atttattcaa 


tatttcagcc 


100440 


atcactaaga 


tgagaaaaga 


aaaaaaagtt tcttgcttat 


caccttagag 


aaagaaaggg 


100500 


tcgacagggc 


aagtgtaaga 


ataatctcaa 


cctgttcgag 


gaattccaag 


cctatttaat 


100560 


tctagaaaat 


tttgaaacgc 


tacttggttt 


caggaaatgc 


ttgctgtaag 


ggtcaaagac 


100620 


aggcaggtta 


gaagcacaat 


cctaacttat 


caaacctgcc 


ccagacatac 


tccacattgt 


100680 


tcattctgtt 


gccagaggag 


ttattagaaa 


tctagacttc 


tgatttgcat 


cctaggaata 


100740 


tcagagtgag 


gacctagagg 


catttttttc 


ctcatgatgt 


atttagcttt 


aaggactgtg 


100800 


tagaaataaa 


tatttagatc 


tttaatagca 


aagggatgag 


agataaattc 


tgtgtgtcga 


100860 


atccacattt 


tttggttact 


ggcaagaatt 


tagtgattga 


agttaagaac 


tcaatactgt 


100920 


gattaacgrtg 


ctatttaatg 


tgccagtctt 


agtaatgcac 


tatttaaagt 


atctttcttt 


100980 


ttaaaagtcc 


ctactatgta 


gaatttggtt 


taggattgaa 


aacctacttg 


gaatagtggt 


101040 


aaatgcttaa 


caactggctt 


tccaaagggt ggggtaaatg 


ggggggctgg 


ggttgaggaa 


101100 


gtcctgtttt 


ctaccttttg 


cagatttcca 


tgatgtaaat 


attttctatc 


atgatcaatt 


101160 


tctacctcac 


aatatgataa 


catgcttata aaatttgtgg 


aaaatcaaca 


gttgattctt 


101220 


gcaaagctga 


tataagttgg 


atccagcaca cacaagtacc 


tggaccctac 


ttctttgaat 


101280 


gcaatagctc 


catatatatt 


aagaccctgt 


tttatgtaat 


gtatataatt 


ttgacgtaaa 


101340 


ttttgtgtaa 


ccaaatgtaa 


tacattgtac 


ttttaaaaaa 


ccttgttatt 


ggttcaaaac 


101400 


actgttatgt 


cttatttcat 


aaaactgttt 


ctgciaagttc 


tgaaaggctg 


caagtgcatt 


101460 


gaaaatttcc 


taaattcatt 


ataggtgaaa 


tctgacacaa 


attttattgt 


cttcaaaaga 


101520 


tttccatttt 


aa^aagtata 


tatttaattt 


gtcttttgtg 


ttacattttc 


acatttgata 


101580 


gttgcatagt 


aaagaaaggc 


agttcttaat 


caaacttggt 


gattatatgg 


aaacaagtgt 


101640 


ctattaggcc 


tcattttgag 


ggcaggaagg 


tggcacagac 


taatggttaa 


gcccatgggt 


101700 


ttggaatcag 


gctggtccta 


gcacttacca 


cctgaatgaa 


ttaaaatggg 


gcagttactt 


101760 


aacctgtttg 


cctcaatttt 


acctttgtaa 


aatgggatac 


taacagtacc 


tacttcataa 


101820 


aattgttgca 


ggcttaaaca 


agttaacata tgtaaagtgc 


ttagagcagt 


gtctgccact 


101880 


tactaagtac 


cacatgattc 


tgcttttatg 


gccactaata 


tattttagga 


cagcaatt£ia 


101940 


caagctatta 


gtgtagaact 


cgataaatgt 


tgccttagat 


tagggttctc 


aaagtatggg 


102000 
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gcccccaaaa tctgtgtttt aataagcatg caggtatatc tgatgaactc ctgtgttcta 102060 



aatggtctgg 


attaagcaaa 


ctgcttaaca 


attaaaaaat 


agctataatt 


ttatatgcca 102180 


ggcataatgc 


taggtttttt 


tctgtgtatc 


atagcattta 


ctcctcacaa 


caactctaga 102240 


aaggaggtac 


tgctattgtc 


attgttttat 


agataggcaa 


ttgattttca 


gagtccttaa 102300 


gacatgtgcc 


caatgtcgca 


gtctagtaat 


aagtctggtt 


ccatcatctc 


tacttttgcc 102360 


cactatacca 


tacggcctaa 


tatttctaaa 


tagggactat 


tcageiaatct 


cactttcatt 102420 


taagaiaatta 


agttttagga 


aggtgattaa 


gctttaagaa 


agcacaaaat 


aaatgttaca 102480 


tccttcatat 


tttccagttg 


agtagatgcc 


aggctgggag 


tcagcctcac 


tggaaaagaa 102540 


taatttgtgt 


gataatacac 


aatgaactgg 


accactctcg 


tggtattttg 


cagaactttc 102600 


tgtgtatttt 


tttttaaatc 


taagtttgtt 


tctaaataca 


taaatctctg 


agaaagcccg 102660 


tgagaagatt 


ccactaaggc 


agcaacaaag 


acttctgttc 


cactggactt 


tttttaggta 102720 


aatggaaaaa 


aaaaagaagt 


ggaagcaaac 


aactgaacat 


tcgtaagatg 


ctatctctca 102780 


ataattacgt 


aatattatgg 


aaatagactc 


taggcaacat 


tctaaaattt 


gggctttacc 102840 


tacttttttt 


ttttccattt 


tcaaagagtg 


gaagaccaca 


aaagagaaaa 


gatattcaca 102900 


atcacagacc 


acagagataa 


agacaagagg 


agacatttca 


gggttactcc 


taatgctaag 102960 


tatctgagaa 


ttaaacctcc 


cagacaacca 


ggaaggcttc 


aactgctggg 


aatattcaca 103020 


cctttttgga 


tgactaatta 


attacttcag 


gtgatagaga 


gctcgaaggg 


cactaaagag 103080 


tgtgtgtcgg 


gggcgggttg 


gggggagcag 


tcttaccctt 


attgcctcaa 


aagaaaatta 103140 


ccttttgcac 


ttctccagat 


tacgacgact 


ccctgactac 


aagtataaat 


aaaaataatc 103200 


tattcagaag 


catctattac 


aaataacatt 


ctagggagag 


ctcttgactg 


catatcctca 103260 


gaagacaagt 


tttattagaa 


atciaaaaagg 


agtgtgagca 


tactaaacag 


cagcaccatc 103320 


actatacaca 


tgttaaatat 


tttactactg 


tgttagtgaa 


atatttaaag 


tgatctctaa 103380 


acttttctcc 


ccccatcaca 


tgggagcctg 


aatatgtcac 


tacccaatgc 


tgtctgacaa 103440 


cctcacgttg 


gcaaaatgct 


tcccagggga 


aagaaaaaaa 


aaaaggaaga 


gaaaacaaga 103500 


aacaattcat 


gtgaaagagt 


gactgcaact 


attttgattt 


ttaataggaa 


agaaatagat 103560 


ctcatattaa 


acaaagtggt 


gaggctaggc 


attaagagat 


gttgcaagcc 


gtttgtccca 103620 


gattctggct 


ctgcaaacaa 


gccccagcag 


gcttcaatga 


aaacatcatt 


tttggtgtag 103680 


ctgagtgtgt 


ggctcgactg 


ctcttagctg 


cctcttgctg 


aatgatgtca 


ctggaaagga 103740 

8 


catccaataa 


aaa^gcctct 


cggacctgct 


tatactgtgt 


gggttctttg 


tcctttacag 103800 



aaagtgtgaa 



tgttctttct 



gggagaaagt gtccctccat attatagttt 



tttgagacca 102120 
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cctttgctcc tgggatgaaa tgtaagaaca cttcagctcc agagtcagct ttggcgctga 103860 
tcctatcctg aattctaaga acttttaagc cttctttaga ttctaaatga gccatcttta 103920 
gccaaactgc aattcaatgc aacagatgtc tggagggaca ctgaacatgt ggctgaaaat 103980 
ggatcaaaca gataacaact agatttatgt ctaaatgggg tcttgctata gagagaatgt 104040 
ttgcattact gcaaaattta tatg-ttaaat cctaaccccc aaggtgatgg catttggaga 104100 
tagaaccttc gagaagtgtt taggtcatga gggtgaagtc ctaatgaatg ggtttattag 104160 
tgcccttata aaagggaccc cagaaacctc cctcacccct ttccaccatg tgaggacaca 104220 
gggageiagat gctgtctgtg aaccaggaag tgggccttta gcagatacca catatattgg 104280 
tgccttcatg aaggtcttcc tactatgcaa aactgtgaga aataaatttc tgtggtttac 104340 
aagccaccta gtctatggta ttctgtcata gcaacctgaa cagactaaga caggtctctt 104400 
ctagaccaat ctatacttgc ctttaatata gaatccagca ccaaggccta agacaccact 104460 
ggatacctct gtaaaactct ccccacacac attttactac agctaatgtt gcaatgttga 104520 
aaaatggaaa atacagaaaa gctattgatt cttttggacc atcggattga tatcattgag 104580 
aacttactat gtgctaagca ctttacatat attgtctaac aatactggga gaaaaatagt 104640 
tatctctgtt ttataaaaga gttcaaggct cagagaagtt aagccactta tttaaggtca 104700 
tactgttaag tcaatgttag aattggaatt tgaacattgg tcagtccctt tctaaacccc 104760 
atatacttaa ttgctaaacc agaaatagaa agtatgcttt acattgtgag ctgtgaacag 104820 
tcatcagtgg gaatggccac ctgaagccac tgaattgaga tgacatctaa ggctgagtgt 104880 
gtgggctcac aaggaaggag gatcaggtca atcagcaatg caggggtagt ggcagctctt 104940 
gtaccaggat ttgccatcct tacttccatc ttactggtcc tcagttacta atctctatct 105000 
tttattttgt ttggttttct ataagcttaa catgtatggg aagaaaattc agtteiaaagg 105060 
aaaggcctag ggttggtata ctcctgggtc actgcttcac ttggtgatcc aggggcagtc 105120 
agttcttatt tttcatatat gacctaaagg aaccaaactg ggtagcctct ggaattasiat 105180 
aattgtgtgc ataaatatat atacacattt taataaaata gtttttacat tatcttgcaa 105240 
attatatttt atactgttta atattctcct cctgctagta atctacgtga atgaaaaagg 105300 
aaaatagagg tatggaaaag tatgtaatct ttacataaag tagaatccta tatttacttc 105360 
ccctatagtt cacccctgca atgtcactgt aatttggaag agcattccac tgggatcctt 105420 
tgatatcaat gccaatgata aaaggaaaga cttcttatta ctagaaatgg aaaaccacta 105480 
ttattgcata ttaaaggaaa aaggctttca caggaaataa ttagttcttg ctctgaatta 105540 
agcaaactaa acccttaatg taaatgataa ctgagaasiaa tcagtttcat tttctgtcca 105600 



62/161 



wo 03/035833 PCT/US02/33542 



ta.ci.a.a.c tzQSiQ 


gaggaggaag 


aal^catatct 


catgtggg~ta 


gtcaccatct 


cccacctatc 


1 t\c.cct\ 
XObooU 




gau tccgguc 


ccauccwgca 


4* V^9«^a4*fvi* 

Cugaca^gug 


a a ^'i«'i*i<'>a ^ 9 FT 

aaggggac ag 


gacctaaggx 


1 rt CIO n 
10!) /^U 


^ M A 4« A ^v4* A s n 


t~ A 4* 4" ^ s a A 


accagctgtt 


cagagtactt 


^agttaatac 


cticacttcga 


1 n c T 0 n 


9 Q A 4" 4* 


Cuyccutgau 


ac ugagaaag 


aaagg b gceta 


aggaagga 1. c 


ctgcttagcc 


105o4U 




aaa u aa t gc a 


caguaacgaa 


gccagcc c ua 


aacac age 


aagaaagaca 


105901/ 




tataaggcac 


tcaaacgtgc 


aggatgctaa 


gcgccrcccc 


a>tgccattta 


105960 


cccacccaac 


cccccggcaa 


taaactacta 


agaaaacccc 


aaactaafcaa 


tgcattttac 


IO0O2O 




bg'aggccc tg 


aucctccaga. 


aaaac 1 1 1 c c 


agaaaaacat 


ggtaaggcac 


106080 


age aa't Izgga 


ggaaaacug^ 


ccaagcttct 


g'gccatcaag 


tattzacacat 


utatttattt 


106140 


ac t tagtgct 


cccaagcuca 


ggaggcagaa 


cacatirgcua 


4>4>#«mm4*4-^ a » 

ccgccuccaa 


agggaatatc 


106200 


4- 'f- ^ a ^ j-r4- 4- 4> 


tgaccgctgc 


taacaagatg 


atcagcacgc 


ctttaaacca 


tctttattaa 


106260 


gcagatgttt 


gccctggcat 


ttttccagcc 


^ irt .M ^ ^ nir nr inr4ii 

cttcttgggt 


catcaagcct 


aatattctct 


106320 


cttcattugt 


tggtatgctg 


ttcatttctg 


gtcctcagtg 


aggggactgc 


ttcttgacct 


106380 


tgtcatgcac 


atggtttgat 


ttcataagtg 


agaggttggc 


ctatctggga 


tgggtgagga 


106440 


cacuccccca 


gcccttgcac 


aggtcatcag 


tgaagctcag 


gcagcttgag 


gggataaggc 


106500 


aatiaggggaa 


gtgcttctta 


agtgatactt 


tttccttggt 


gagrgactctg 


tttatgttta 


106560 


gccccccacg 


tgac a t aa t g 


aattaggaac 


taaaggcaat 


ttgaagattt 


gtgcGctatg 


106620 


tgcagaacag 


aaacccaacg 


tatgaaagca 


aaccacaggt 


cagttaggag 


agttgatcaa 


106680 


caccgacacu 


gccctccaac 


gaaaggaaat 


aaccctgatg 


gattttcctt 


gggattgctg 


106740 


atgagtatgli 


acucgcaccc 


aacac a tggg 


gcttttcatc 


gatctcagtc 


aaattaaaat 


106800 


u^caucaaca 


agcc agac a u 


cc ac c cgcau 


ctttccagaa 


gttccactgti 


ttccaaaagc 


106860 


^ 9 4* £k Si 4* 9 ^ 

ccigui.aai»ac 


^ ^ 4* ^ 4> ^ ^ 

wcc^gccuCu 


^4- f- 4- 4- ^ 4> 


ctctgaatita 


acatttacac 


atccattatg 


106920 


cgccaaacac 


^ ^ 4* ^ A 4* 

uUucccaugc 


tttatctcac 




taacaacctt 


gtaagataat 


106980 




ucuacagaua 


agaaaa^cga 


ggcagaa€iac 


agctaggtaa 


cccucccctt 


107040 


atcacacag'a 


taataaaaag 


cgaaacatga 


gctcaaatag 


atctagtttt 


ctttgacact 


107100 


aaagttcgta 




aaacc tcaca 


ctgttcccag 


tggcagaatg 


agggttattt 


107160 


tgaagtatgg 


ttttgtttga 


atggagatga 


tatgaaagga 


taaatgacga 


ggatggcaaa 


107220 


aaaaaaaaaa 


aaagaaaaaa 


aagaaaaaaa 


aagaaaaaaa 


aaagaaaaaa 


aatttcctat 


107280 


accagcagtt 


caggaactct 


tataacccac 


ccaggaggac 


ctaaggactg 


ctgttgttcc 


107340 


cctcttattg 


agagagcaga 


tcttcattgt 


ccatctagat 


tagtgaaggt 


ccagaaagaa 


107400 
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aaacatggca 


cctccaagta 


aacrti aa.c aaa 


gtttagcaca 


totcracccta. 

WJj ^ Sj W%» WGb 


aagccttctg 


107460 


agattggtcc 


cttggttttt 




atgcaaatac 


aa w dy bdy b u 


tgaagttttc 


107520 


tactccctga 


ctatttggat 




caetttcrttn 

\*^W W W w 


a a a rmr^ ^ #Ta 
dddgy c cgdb 


tttagacatc 


107580 


caagcaacat 


gtaccaggtt 


ay \m i« i.y ay y l> 


t taa t c aat a 


aaa4~|>Aa/^/«a 
dddl. l*y dCCd 


ggaaagaatt 


107640 


caaaagccac 


accgtctgat 


tctafcaefcfce 


a ta fca tcrcrcrcr 


oanra oa/^r»a ^ 
*>. dy dw dv. cdw 


gctcttgtct 


107700 


tgtgtttaat 


ctacagagtc 


tctcrtaaaaa 

WW WJ^ W^^fcCfcBLCfc 


ctaacttttc 

w w^^^w w w w w^ 




gaaattttaa 


107760 


attacagcct 


gccttatatt 


t A o t rr fWT^' rr 
way wy yy w wy 


c a cfCTcrf* ^ a o ^ 
^ciy y y l> t 


dtyy Cdauwd 


gctcctgaag 


107820 


tatagggatt 


ttatctgagc 


a w w wciy k>y a 


acra cr^ a a ^ ^ 
oy ay wciwcii^ b 


dy aggt caga 


ggtttgtctc 


107880 


tgttcctctt 


ctacacattg 


crcf n f H" ^ o 

y ydv» w w 


wVtf\«aaci wy y Q 


wyy l^Cdyduy 


catgctctca 


107940 


attgcctcat 


eiaatacacca 


^"•^a wCifi w w 


a^aaat*r>arrr> 


^y y di^clLl uay 


gaatgggctc 


108000 


ttttgtataa 


aggaaatgaa 




Cf a a rri* a a a ^ r« 


^ rr^ na rra t* ^ ^ 
u y u.gdy a L. u L. 


ccaaaaatgg 


108060 


gagaaacagt 


tcagtgtcaa 


c ac a i" a t" a cf a 


r"at*ar'at"at"a 


aa<^a^a4~ar*a 

d d V. d(»- d u d^;. d 


catgcatgca 


108120 


tgtgcataca 


gataaacaca 




I'd u L. Ua C uaa 


gey uu^ccua 


catatcaggt 


108180 


tctaagaact 


tcacatgcat 


^aai^tr'aa t*^ 


W V»C U 1.0.0.1.0.0. 


c cat a t a'tgg 


taggttacat 


108240 


cctcatccct 


ttttgtgaat 


rTrr/m a a r't" rra 
y y y aeia w u y CI 


CTPf^al" A i* a a a 
y y b a i>ci i. ciGici 


fmf^t* 4* a a ^ a a 

gg b uddyuad 


cttaccttat 


108300 


ttagctcaca 


cagctaataa 


y by ycacwLcic 


t>gugacguCa 


aaac t gagiia 


atctgattaa 


108360 


agaggttctt 


ctctgaacta 


r» rr* t" a rr/^ 4- rr 

i«.w><»ueLuyc uy 


fri' ^ ^ a a rrst ^ 4~ 
y w t u acly oi^ C 


ugugccgaga 


gcagagaacc 


108420 


tggatatgaa 


tcttagctat 


a CTf^ ^+ ^ra 
ciy w !• u uy i»y ci 


i.W>&tyy a. l^y A 


^ a a ^ a ^ 4* 4* 

CddyuCdCuu 


caatgatgct 


108480 


tacttagcct 


cagcttccta 


t fcacrt" a a a r" 1" 


y ^.y y w i«a.ai«a 


dL.dL.wddCCC 


tacacaatgg 


108540 


ttgaggggag 


ttaatgagaa 


aaa^cr^at" rr^ 
oaauy uciuy 


a a a rr^ rrr^ V ^ ^ 


a^a ^ a^a 4* 

dCaudCdCuu 


acgaactgta 


108600 


aagtgctaca 


tacatgttat 


UCLCIUCCaUby 


Cdcaugccigc 


acacaatacg 


tactctgtct 


108660 


ttcctactta 


tacttctcgg 


u ^citv w u uy cc 


^/^^^^n^a^a 

uCuCCCCdCcL 


d ugaac ugaa 


cacataaaaa 


108720 


catataatat 


ggaaaaataa 


t"t't"r'f»^aa t"a 


« o ^ ^ rra a a 
^v.c u uy ddd(« 


d&U t tddUdC 


gbcctaatct 


108780 


aactattaat 


aattgtatac 




by wb bbdy gy 


a a a a 4" rra a a ^ 
dddd b>y dddu 


aatttcagag 


108840 


caatggttac 


aaattttacc 


acatf^aarrl"!" 


a ♦* rrf* rra a a i" 
dby Lvy dddby 


^a^cr^a ^/*^4" 
b d L.y wd b w u u 


agaagctcta 


108900 


tgaatttata 


tgcttacata 


aaaacr n a t" t* a 


(*rt" ^ a a ^ a cr i* a 
y bbdd iaoy wd 


fra rra ^ rr^ ^ a 
ydyd^y uudc 


tgccatcaag 


108960 


acaatgagac 




uyy i>y uuccy 


u a, u Cd L. ddd ^ 


a ^ a ^ a ^ ^ 
dCdCdydCCg 


gaagttictca 




atcatttgaa 


gtaggtggga 


ccttaacgga 


aaagaggcac 


agtgaggaag 


tgagacacca 


109080 


agtaggacac 


agggcattga 


ccctggattc 


agaaaaccca 


gatacaagtc 


atcatccatc 


109140 


caaaagtcat 


tgaattccta 


ccatgtacca 


ggaccctgtt 


ggtaggtacc 


agagatgcaa 


109200 
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agacatgatig 


u« ^ v>^Vv way a 


^ a ^ +• fro 


af~r'(^r'af4"aa 


ctgtgtgacc 


109260 




natfcCftatct 


tac t a t~ era a a 


arr<^r»^ ♦'fra^fr' 
oi^c w* u uy o c \» 


4-r»r"a^a^^aa 


taaaagaaag 109320 




a ^ r< a fra era crcr 


f* a a a a f* r«a r^r«' 


a f~ 1" ^a a arr^ 


t*^oa ^ r«4*a 
v»auy^Glt«Cwa 


actggtggca 109380 




CXyClCLlaGiCiCL 


a^^^^oaaar*^ 




^ a o t" ^ ^ r»<^/^ 


gaccagattt 109440 


^a t*^a ^ ^^^t" 








t"a /^t" i"aa^Tt" ^ 
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tgactgtcac 109500 
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i* ^ a t* r^a rra 


y u b I- u u {..Cue 


tgctttccta 109560 
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cuacaucaga 


n r« t~ r< r« ^ i* 




caagatgggc 109620 
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109800 


taccagagat 


ttgtggtccc 


uuccacaaca 


ttgaggaatg 


c t age t tgag 


tagttttgaa 


109860 


gttattcttg 


gttgcctggg 


ttgtagtcat 


1 1 aagcacaa 


ttgctctgaa 


at tgat c tat 


109920 


gagggtaaca 


ggnu tatgag 


cctiliacaaca 


accattggct 


ccaucttcut 


age ag t ggaa 


109980 


gactgcatg^ 


ggaccttccc 


aatgcatctc 


acaugugaga 


ct^caaccagg 


ttttaatagg 


110040 


t gag c agt ga 


gc ug ug uagc 


ccaacugguc 
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gaaaucuagc 


gacgaaacgg 


tatcagcaaa 


110100 


tggaa.ttggg 


tct^ctgaac 
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t aagt aaata 


ccta'tgticaa 


aacttccttc 


110160 


aaagctctga 


gt t agaaggg 


aaaacacacc 


4- M 4- m4- <^ 4* ^ 


cataagcctg 


age t c t gggc 


110220 


tctggattgc 


ggtctgaggg 


aatzatagaaa 


gagcattgct 


cccccatiggg 


ctaaggagat . 


110280 


ggaa&ccccc 


ctactiataga 


tcactgagaa 


aat c agcata 


acacccaauu 


cattttgtgt 
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aacagctcca caacaaggca tcaaacataa aatttacagt atacatccaa cataaaaggt 111060 
taggatatcc ccgattttct cctcttgttt tcatattcag ttaagacatt gcatttggac 111120 
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t" t" t* crt" fT^ ctct 




aact.uggauE 


1 1 o Q on 


gtggataatt 


tcagtattat 


tgttggtttc 






aa ^ ^ ^ ^ ^ 4* a 


XX^U^U 


cgtgttgaaa 


tcctatctat 


caataaaagc 


ccaCTCTctcrcrcr 




a l~ <*r^ ^ ^ rrt* a 

^'Oiugccugua 


XXj^XUU 


at^cccaacati 


attgggaggc 


tgaggtggag 




gccc aggagg 


ttgaggctac 


Xx9xoi} 


agtgattcat 


gatcatacca ctgcactcca 




cuggguaaca 


tagt gagac c 




ctcrtcacafca 


cacaaaaaag 


ttcatatcta 




^ ^ 4* 4* A _a A s 

uccuacgaaa 


ccccccccgc 


1 1 oo on 


c gaaaac aaa 


tcttaaatgg atatattttc 


w U W b U UCH^ 


a a ^ ^ ^ /f #^ m 
aaUQwwugcc 


4" ^ ^ A A A 4* A 


XX!7 J4U 


1:aggttaata 


attggtaatt tattagtgtc 




ugbgc^agtc 


^4-^a<^^A^^4> 

u^cacuacuti 


XX74UU 


taatitataat 


tgctgaaaga aaggtaatct 






tagtacctag 


XX740U 


taaatggctg 


caaacataaa agcaattgaa 


W ^ ClCtCl Sii W y 


a^^anaat^a^^ 


4'4*a4'^#^aa ^4* 


XX73^U 


gc t gc tgaat 


atgcattctt tttgtgagca 


cct"0'CTaaoa4* 


♦■f" ^ cf^a a ^a 4* 


agaccaua^g 


1 1 OE^fiA 
XX73oU 


ttaggctigaa 


aaccaagttt caacaaatta 


aaaaaaaaaa 
aaeLCLcLaaAeiA 


ucaaaatc&u 


attacgtgtc 


XX704U 


ttctctgacc 


accgtggaat aaaactaaaa 


a ^ a a ^ rra rrrra 


acuuuggaaa 


ctgtacaaaa 


XX7 / uu 


aatatggaaa 


ttaatcaaca tactcctgaa 


t oa ee aa^ira 


rf^^aA4*aaarT 

gbcacLuoaag 


a a a ^ V a a /va a 

aaauuaagaa 


XX7 / OU 


ggaaacttaa 


aaatttcttg agacacatta 


aaatggaaac 


aacatactaa 


aacctatagg 


119820 


atacagcaaa 


agtagtacta aacggaaatt 


tatagcaata 


aatgaccaca 


tcaaaaaagt 


119880 


aaaaagactt 


cagataaaca 


tcccaaaaat 


ggacctcaaa 


gaactagaaa 


agtgagaaca 


119940 


aaccaaaccc 


gaaattagrta gaatgaaaga 


aataaagatc 


aaagcagaaa 


taaatcaaat 


120000 
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tgaaactaaa 


aaaaaggaaa 


atttcgtttt 


taaaaaaagt 


taaacaaatt 


gacaaacatt 


120060 


tgactagact 


aagaaaaatg 


agaaa agaac 


caaataagta 


aaattgttag 


agtaggcaga 


120120 


t agg't agaca 


t cracrc acrcrag 


acTQcrcaocc c 


c t cracraaaaQ' 


aS^aa ww w^jjj 


oraaat cc cac 

g W W W W^W 


120180 


gccccag^ga 


ccactggaac 


cagcatgctg 


gatatgagga 


ggggaagttc 


c t aggcagaa 


120240 


aggaacaccc 


attaagaagc 


cctgtaatca 


ttcactctgc 


atttaacctg 


tcagaacgta 


120300 


gttcgatgca 


tgc c t aagga 


orocra'caaacra 


gcaa t gaaga 


aattcctaag 


agataacaca 


120360 


ggaaccattc 


atattcaaca 


ttggcccacg 


catgtgcacc 


aa 1 1 aat ag t 


aac t ga tggt 


120420 


cctacaasAg 


c c t gagac ag 


CTQac t aacrc a 


crcrcraQO'tcra't 
yyy ^asi **5ja 


crQcrciaa.acraa 

aaaa^^^a^** 


crt acrcrcrciac t 

5J W^i^y %J %^»W w 


120480 


t.s.^actc acf GTCf 


ctgacatcac 


aaaat cccaa 


t crc aaaac t c 

W^ W «"5J ^*^*w 


tcagggtgct 


crc tcrcrc c ca t 

jjW W^ILJ W W WWi W 


120540 


tcccttaacrc 


age 1 1 gc age 


ttcctttcfte 


ttatcttttc 


agagftgrtact 


ortctctctct 

33 WV* WW W^* WW w 


120600 


c a a t aaar? t e 


tc tgc tc t ta 


at t tcrec 1 1 c 


aai"craattct 


ttt-tCTcrctaa 

www Wg 2^ W WwbW4 


at tacr t c ac t 

^* W WC4y WS^BiW w 


120660 

WWW 


tggcagaata 


ctttctctaa 


gt aac ac taa 


taaccaggat 


tcctgaacct 


cc t CTcrt aatcT 

^^w w^sj w^*d wvj 


120720 






a r* f t" 1" a t* a a r* 


t" era 't" ancaca 


era aa t* ac a aa 


era a^r*at"t'afT 


120780 




\^ VvOiO l,>CiVr 


ar^r'aa^aaat* 


t" (Ta a a a a r'o fr* 


era a era a a ^ er 


era ^aaai'tr'i* 


1 20flAO 

w O 4 U 






a cf a t i" era a e f« 


at'aaao'aaat' 


a ert" aaat r'I'fT 
ciy wokc»vfcW^ "^y 


aa e'a era r'^ a a 


120900 


h a a t* cr a A #3 a 


1"cra fTAt* Acracr 


rrt" CTfrt" a a a a 
y L>y y uaciL>Cba 






a. ciy y If 


120960 

W7 WW 


c* t" rra crcrc*a t 


wGk^v ^y ^ ^y 


^^f'f afT'aaa 


t'at*'i"t"aaacra 




ai*i"e'^ae»t"oa 

^LW ImW ucilw l^^cl 


121020 

^ A X W A W 


aac t cr 1 1 aca 


aaaatttaaa 


aaaaaa tac t 

^ii^^^ Wi^^fc w^% w w 


tctaaactca 

W\» WPiCfcCfcW WW^b 


ttccatcracTCf 

w wwwn w^ny y 


eeacretttac 

wwGky w WW wpw>^ 


121080 

A« W W W 


cctgctaccc 


aaac cagac a 




ataaaaaaccT 


efcaeatoeca 


at"a^r'nH"aa 

W G» W^ W WuCL 


121140 


tgaacaca.ga 


tgc agac a t c 


c t aaacaaaa 


tattacrcaaa 


cc aaat tcraa 


caacacatta 


121200 




tc t c t atcat 


caccrtcfcicrat 
w«5^ s ^y y a ^ 


ttattccacra 

W WC5I» W W WW 


cratciiiadacra 


tCTcrttaatca 

wy y w i»c*6> 


121260 


cattagtaga 


at c aaggaca 


aaacrcca.tat 


QattatttQa 


tcratictcaat 

W^gfc WW W WOLCh W 


aaa't^eme*aaa 


121320 


aagc ac ^ t ga 


ctaaatttta 


catcactgca 


t gg t aaaaac 


tttcaacaaa 

w w w w w 


ttcraotataa 
w wg ^*y w wd^% 


121380 


at 1 1 agaag t 


aatatacctc 


taaac6iataa 


agaccatgta 


tggacaaaca 


cac acre t aac 


121440 


at eat act era 


at crcracrcaaa 


at t craaacrc e 


1 1 1 aaacrati t 


tcrcraacaaera 


woCLy yei wy 


121500 


caatttcacG 


acttatattc 


aaf^af'aof'ae 

ncb^dVvGiy 


taaaaotfctt 

wa>ndny w w w w 


a aaa a err*a 


af"^a^ar«acr<' 


121560 


agaaagagat 


acaaggcatc 


caaatgggaa 


agaagtcaac 


tgtatttgtc 


tgcaaatgat 


121620 


atgaccttac 


atttagaaaa 


acttaaaaac 


ttaaaaactt 


caataaaaat 


gttagaactg 


121680 


ataaattaat 


tcagtaaggt 


tgcagtaaat 


gaaaaaaaat 


gctcaccatc 


attactcatc 


121740 


tgggaaatac 


aaatcataac 


cacagtgaga 


tatcatttca 


tccccattaa 


aatggctatt 


121800 
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Air CT^r^r^f^e^CSt^ 


w A39 ocLCLa ^ CIA 


cagacaccgg 


uaaggaug^i. 


na nA a a ^»ip^j» 

gag aaagggg 


agcacttgta 




u w I. L> ^ 




accagcgcag 


ccaccaugga 


aoAcagc a ca 


aaggctcttc 


12 192 Q 


cidri del oqC L.CL 


oAd i>ac Giac u 


atcttatgat 


ccsiaaaatct 


cactgccgug 


tatata>taag 


121980 


& A A^^^ A S A 4* ^ 

aetagaaaa. t C 


aa V gu t c cag 


agatatctgc 


actcccacgc 


4" 4> a V 4o A a. II 

t uac cgcagc 


actattcata 


122040 




A S 4" S 1* B 

aacacagacc 


caatctaaafc 


gtccatcaat 


ggacaaatag 


gtaaaaaatg 


122100 


cg^csLcac a. u 


acatactgga 


atactattca 


gccatgaaga 


atggaiatcct 


gtcatttgca 


122160 




uggaac ugga 


ggatatcata 


tgaagtgaaa 


taagccaggc 


acagaaaaac 


122220 


aaauCuCUCa. 


ugcgcaaauu 


atctcatgga 


ggtagtaaat 


ggaatggtgg 


ttactagtga 


■1 A A A A A 

122280 




tagtgggaag 


aggagattba 


aaaaaagggg 


ggticagctaa 


tgggtaatac 


122340 




aal: t aat aaa 


ttctagxgtc 


caatagcaca 


atagggcaac 


tatagctaac 


122400 


aguaacgtac 


tgtatatttc 


aaaatagcta 


gaagatttgc 


aacattccac 


acacaaagaa 


122460 


gtgataaatg 


tttgaggtag 


tggatatccc 


aattaccctg 


atttgatcat 


tacacattgt 


122520 


atgcttgtag 


caaaatatca 


catctccata 


aatatgtaga 


attagtatgt 


atcaataaag 


122580 


aataaaaatt 


aaaacactta 


aagagcccaa 


taaatgcttt 


taaaaatttg 


tattttcaca 


122640 


tacacacatg 


acataccbat 


tat ttt cage 


tttagctgac 


acaggtttca 


aaaattctct 


122700 


tatgtcaaat 


tgaattttta 


aactccaaaa 


gaggaattta 


atattcatat 


acacatattc 


122760 


agcaagattc 


cttacaaitac 


catcagttac 


ttctgacata 


taatgactct 


tgctggcttt 


122820 


atactgaatt 


taatcaaagc 


ccagtacaac 


tttctgcaac 


attggtaact 


999tcaaatg 


122880 


cataggccac 


tcaaggtctg 


ggctaattac 


ctacatttgt 


accacctggc 


agatgtgaaa 


122940 


gac t: taagat: 


gtgcacgizgc 


tcattaattg 


agggtcaagc 


tgttctttgt 


agaattcagc 


123000 


aaaacttcag 


cbgaaatata 


atgccattca 


ttttgcggta 


aaattcccag 


gttattaagc 


123060 


acuttgagat 


gtgctcccGC 


ctccccccgt 


cataagtgag 


aaatctgagt 


ccagatgaac 


123120 


ttcaaacctg 


gccctigctcc 


tacaagctgt 


gtgaccctgg 


acagatccct 


gccccttgtt 


123180 


gggcctcag^a 


ctcctgccta 


taacatattt 


tttctaatga 


attactaagt 


acttttatgc 


123240 


tcagacligta 


acccuCuacc 


ctccaattga 


atacttgcag 


ctaattttta 


ctgtgtactt 


123300 


accargcggc 


aggcaac^cg 


cttttatgag 


tttgcactct 


gtatcaggct 


gaaattaagc 


123360 


catcttgggt 


ttacccacaa 


tggagatctt 


tgcaaaaatg 


tatctttttg 


ccttgtctgt 


123420 


gaactactga 


taatccagtg 


atttgttctc 


tttaagacta 


aatgggtcga 


aagcaagttc 


123480 


aatgctaatt 


taatgcactt 


attttccagc 


caccaagcaa 


attattcctt 


cccaagtcat 


123540 


gttcagtgga 


gcaggtgtta 


tccgtttcaa 


aatgrtaggcc 


taactggtgc 


atcttttaaa 


123600 
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taaatttcacT 


aaaggggatt 


cac a tcracTPr' 

■w^'w M wy GIVJ WW 


w 1. 1» I. w i> ^y y y 


at. aacracrcrGcr 


CTcrcracrcr t crcra 

999**99 ^9 gA 


123660 


CctccdQftc tg 


aabliagtitgc 


tatltltltfraaa 

w w w ^y AAA 


at*i*a4"aat"a^ 
AU UAu AAtAW 


4- ttaCTt t taa 


t a t^aa t* era etc* 

wnGb wy Ay w 




ttcfataccca 


ctcraggtacrc 


ttcrtcticcaa 


era t* a a 0 iTcrr^f* 
yA^AA^yy ^w 


atcaattcct 

oww^^^ w www w 


ttcfctetetci 

V vw w w w w^ wy 


123780 




cccttgaaag 


ataacrctctcr 

9 ww«>y 


i« v> u w u w u uy w 


fcae t ticf aat c 

^AW h> W^ MGb la W 


tcra cro ^ a rrn r^ 
uy Ay ^ u Ay ^ w 




tatglsctaca 


ttgaccaaca 


craa t crt acracr 


JiSi timers trim 
AAA cyyAyAA 


tratocraa'aaa 

WA W^^dJ^SiAw 


9 uy y uy w uy u 




gtgractctga 




tatcraaacct 


w Ay WW cw^ 


acctoractet 

nww wjjGbw WW w 


u u uy y AAuy w 




teaetfctea'cr 


tcraacrccao'C 

bj^BBj^ WWCT^J W 


CTff a ^ <T^a a 
wy A k>y k>A A 


a a a ^n^^aan 
AAA ty WW AAW 


V rrr* fr* a a A rr a 
uy w uwAAoyA 


UCAU UAuy wu 


1 9 Anon 


otcTcra.craacft 


etaaactacre 


^ A wy y yAAy A 


Ay w C. u w A I. Ay 


rrrrrf rra ^ a rrr* 

9999**-*^9W 


r* t~ #Ta a f*f^e\ 

uuyACcagcc 


1 0 Anan 




Gcaot'tatcrc 

W Wd*J W Wm w 


r* a err* r* f a fTfra 
w Ay w w^Ay y A 


ar*^a/T^aafm 
AVr^Ay^AAyy 


a ^ rr r« 0 1" a fT 


AuyAuuccag 


T5 A1 An 




oatctCTac^crt" 

WBww^ff^nwy w 


w Ay A U AU A WA 


a ^a a ^ ^ ^ rra n 
AyAAU w uyAy 


y WW wyy wAcy 


y uyyc uCAug 


1 9 Aonn 


cetcrta'atcc 


caeeac t i" tcr 

wci wwg w v» w wy 


y y A u y ^ w A Ay 


y ^Ayy u ay Ai_ 


wAww uy Ayy w 


caggAAu ucg 




Ay aw w Ay www 


yy wwAA^AL> u 


y uy aaawwww 


y CUUC UaC UA 


a a ^ a 4* ^▼a a 0 s 
AClA A U y A AAA 


agaagts ag c t 






y wAyy wA^v> u 


Ai. AACwWWAy 


^ ^ s <^ ^ /^/^^Ya 

G caccT-ygga 


ggtucaggca 


ggagaattgc 




uy aAAw^ay y 


y A Ay u y y Ay y 


w Agi^yAy 


w uyAgAUw AU 


y CWAL.C. Awcg 


ggticatigcat 




t>woai>w(M ^y 9 


y i«y ACAy Ay y 


yAyAw uy UW u 


W A A A A AAAw A 


^ra a^aaaa^A 

gAacaAAaca 


aaac agaa t ti 




G cra.crt a.acra.a 

wjjajj i>GmyMB» 


ctcreecacret 

W w WW«^ w w 


era era ^ r* r* a t* a 
y Ay AUaw^AU A 


A^ i»y w Aw> Ay 


r^a^ rra era rrart 
wAuyAy AyAy 


Aoy Ay u aaac 




tattattato 

WGi w WO W wAb29 


oy y uy y y t uy 


U ty ^ wAw Al«^ 


ai'af'aaa^t't* 

AUAwAAAUtW 


UAAAAC^i^Aw^ 


cbaagtt^cag 


1 0A CO n 


WW \m waay aw 


w ivAy yy w ^w 


a r^a rra a rrrrt* cr 
AW Ay AAy y wy 


w Ay A u u Ayyy 


^^a ^a^o/^a/T 
UCAyAwwCAy 


AgCuyuCuCu 


1 0 A AQn 


taettttaat 

w AW iff ^ k« s«y y w 


a t" f" crcrt t* a a 


a a 1" 0 i" f* orfTr»a 
aaimw k> uy y A 


r*a#Yi**a^a reaa 
w Ay Ay Ay aa 


4-4-4-0 ♦"ori" tv<*3i 

I. u Ai;. y t y c A 


cc u aggayug 


1 OATAn 
XZ4 / 4U 


a n* A jt 1" <^ A a cr 


a ncrr* a a a a rra 
Ay \ j w A racLcty a 


t*^ ^a Ibarra 

U U UA i.Ay AwV# 


ot'a aa^^ aa a 
Vff U A AAw w AAA 


a 4-9 a 4" a ^^4'#v 
AUAAkAwCuy 


gaayaagaaa 


1 0 Aflnn 


acTcacattcrcr 


otcc tcroacc 

y ^ww w^j^Bkww 


tfafcai^fr"i^r«a 

LaW A WAW kw^ A 


yy k> UAy uy w a 


(,> AI..AAW 1» AAA 


AAuyaaaaag 


1 0Afli^n 


c aaaaaaaaa 


cccaacactcr 

wwwcACbw^^w w^ 


W W BGk V* A AW A A 


Gaafa^a*^^^' 

^ AAWAUAw 


i-y AAA Ay w 


^ a a #va ^ a ^va 

caayacAgag 


1 OAQOn 


w w cfcojj ^9 


y y ^« i»Ay y AA 


<Tcre a ^ a a t" r" 
y y WW A AAUw 


ana a a cr^st ^ ^ 
Ay^ A A Ay W A u W 


a a ^^a ^ a a a a 

AAw W Aw AA AA 


9 ^ ^ 9 ^ a a 4- 

auuauaacgg 


1 OAQQn 


aflcraafcanct 

u nn w y w w w 


CTCTcr^ aaoacra 

yyy ^ ctn ^ **y 


iffWAy y wy yA 


aa a na ira a a rr 
AAAy Ay AA Ay 


a t*a ^ rra ^> <v4- i- 
AuAuycli^y 


t b^ t.gtigcag 


1 0 RnAn 


y uy AAw u uy 


Ay w i>y y 


y Awy AAw t y w 


a#vs ^ ^ ^a 

Ay a^ u u gac u 


tcataaacct 


ctacgact^ta 


1 O C 1 A A 


AUCAwciy uy w 


w tClA t> W l» u W A 


nafracra rra /ra 
y Ay Ay Ay Ay a 


gciga.gAga,gA 


gagagagaga 


gagagtctgt 


1 T CI CA 


gtgatgcacg 


tgcatttgca 


tgtatgctta 


tgtagggagt 


gtgatagacc 


ttatatataa 


125220 


aggatactca 


ttgggctttt 


catccttgac 


acagtatgtt 


tatagtgggt 


cacttctttc 


125280 


ctctgctgcc 


tccctggaag 


agactgccac 


caggtttctg 


gagtgccctt 


ccagaagtct 


125340 


tcttttgaaa 


tattagtgat 


atccattatc 


atgtacactg 


acttctctaa 


gtccaatgaa 


125400 
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cLSractgactg 


tgcaaaggac 


ttctatagat 


taggagagag 


gtagatgctg 


acttctagga 


125460 


cttgggaact 


cctaaatata 


tattatttaa 


catagaggta 


ateiaaaatcg 


tacatgtatt 


125520 


aatggcacat 


gtatgccatt 


aaaagtaatg 


gcaaaaacca 


caatcacttt 


tgcaccaacc 


125580 


taataaaagg 


caataaaatg 


gattttaaat 


aacaaattct 


cctgtgactc 


aatattagct 


125640 


ccactataca 


tgatgtcaaa 


•taattgttgt 


tacggtactt 


gciaataagct 


tttgagggga 


125700 


' ttggattgtt 


ttctaaaacc 


tctttctcag 


atatgcaaca 


atgatgtgac 


attgatttta 


125760 


gatacttaac 


aggataaact 


cagtgaaaag 


actagacacg 


agtgaagcaa 


cctgaatacc 


125820 


tcacattcac 


cgaagaagct 


ctatggaggg 


tattgtatta 


aattatgaga 


ggtggcagca 


125880 


gtgctcaaat 


tgccatatgg 


cacagctcca 


aaatcaactt 


gtaagctttt 


tggtaacttg 


125940 


aaataagttt 


tcccactgaa 


agaacattat 


aaaggatgct 


agctttactg 


ggaagacttc 


126000 


agaaacagat 


tccacacatc 


acagagccac 


agagtggtat 


taacaagccg 


aaaagaagga 


126060 


ggagaaaaaa 


aggagggaga 


aaaagaaaag 


gaaggttggg 


gattattttc 


cttctggctc 


126120 


cttcactata 


aatttcaaaa 


gcctgagtca 


atggagttgg 


attaaattct 


ttaataaaga 


126180 


tactgtggaa 


aattatttct 


ttaggcacca 


gacttttaca 


tggttccatg 


cttgtcaaat 


126240 


gaccaactta 


atttactaga 


atacaatctc 


tgcattcctg 


acaccatatt 


caatcagaca 


126300 


aacatttatt 


gagcagtatc 


tgaatgtctg 


acacagtgat 


aagctctata 


gagcaatagt 


126360 


tctgacgttt 


ttggatttca 


tagtttttaa 


aagtgggggc 


actacccgaa 


agttgacaat 


126420 


agttttttat 


ttgccaagaa 


dgtacacata 


aaaaaactgc 


catatattct 


cataattatt 


126480 


cttcactcta 


gcctgataga 


aactttatcc 


agactctcaa 


gttgggagcc 


actgtactgt 


126540 


gaagtaccta 


aaattaiatac 


SLSLaacatatt 


cccacctgcc 


tagtctcctt 


atcctgacat 


126600 


gccagctcaa 


ttcttattca 


aacaatgtct 


aaaactgtta 


tttctgtcaa 


gacaattcca 


126660 


aattactttt 


acaaaatatt 


ttcgactaat 


tgattactac 


ttaacaaatc 


eiatccttctt 


126720 


atttctagac 


atcatctgtt 


tgggatctat 


aatcaccatc 


aatgtgtttt 


cacacatttt 


126780 


taaaggaatt 


ttcttaatct 


agtacagaag 


tttccaaaca 


aatttttttt 


taactataga 
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ttaagaaaac aaatgcaaaa ctaaaacatt gttgaaagac attaaaggcc taagcatatg 134460 
gaaatatacc acatatgttc accgattgaa aggtttaata ctgttaagat gacagtgccc 134520 
accaaagtga tttgcagatt taatgtaata catatcaaaa tcatgactgc tttttgtttg 134580 
cagaaataga aaagctgatt taaatttcat aaagaaatta taaggaaccc aaggtgccaa 134640 
aacaatctca agaaagaata tatttggatt attcacactt accgatttca aaatttacta 134700 
taaagcaaca gtaatcaaaa cagtgtggtg ctgacattag gacagacata tagactaatg 134760 
gaatagaatt gagagtctag aaataaattt gttgtttttt tgacagataa ttcaaaggga 134820 
aaagtttttt ttttttccaa catatggtgc tgagacaaat ggatatccat atgcaaaaga 134880 
ataaagttga acccctaact tcatatgata cacacaaaaa agttaactca aaatgagtca 134940 
tagacaaact atgaggctct tagaagaaca cacaggaata catcttcatg atcctgggtt 135000 
agctaagatc ttcttacagt atcaaaagca caagtgataa aaaaaaaaag ataaaatggg 135060 
ctctatcaaa atgaaaacta gtgctgcaaa taataccatt aagaaaatga atagacaacc 135120 
cacagaatgc aataaaacat ttgtaaatta taaatatata ataaaaactt gtaagaagac 135180 
tatatataga acttttatga ctcaataaaa taacccaatt aaaaatagac aaaagatctg 135240 
aatagatatg tctcccaaga agattttaaa atgaccacta aacacatgaa aaaaatattc 135300 
aacatcatta gccatcaggg aaagacaaat cgaagccaca atgaaatact acttcacatc 135360 
tgctagatgg ttacaataaa aaaggcagat agcaacaagt gttgacaatg atgtggagat 135420 
atgggaactc tcatatattc ctggtggaaa tgtaaaatgg tgcagcctgt ttgaacaaca 135480 
gtttggcagt ttctcaaaaa gttactatgg taacataggt gtaccacata acccagcact 135540 
tctactcctg ggtacatact caagagaagt aacaataaat atctatacaa aaacttgcat 135600 
gtgaacattc atagcacciat ttttcataat agccaaaaag tagaaacttc caaatgtcca 135660 
taaactgatg aacggataaa taaaatgtgt tatccgtatc tatgcaaaga agtatccttt 135720 
gacaataaaa gggaatgaag tactgattaa catgctacaa tcgggatgaa tcttgatatc 135780 
attacgcaaa gtgaaaaagg tcattcacaa aagatcacgt attacatgat tccagttaca 135840 
taaaatgtcc atagaggaag cagaaagtgt acatcattgt gaatattcta aaaaccactg 135900 
aattgtatac ctaacatgtg tatcttaaaa ttttagcatt aaattttctt tttaattaca 135960 
aaatttaagt ataactgatt tgtatggaga tagtttgagt tgtaacagca ttgagtcagc 136020 
atgactctgc cctaacatag tttgtaacct agacacctgg acactgagac ctcactcctc 136080 
tgggcccctt tcctcaccca tatgatacca cttgattgtt tttcaagcat tataatccct 136140 
cctttttgct ctgaataaaa tcttacatgg aaactcaatg tataaagcag agaaaagccc 136200 
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tatttttctg attcaaacag ggatggagtt tctagatccc acccagtcag gtttatttct 136260 
tgagttgctc cctgcaatat cctcaaatag ccacagagca ccatgggctc aacagcattc 136320 
cctagaaiata ctgttttaaa atcaatcaag gctggacaca gtggctggct tacgcctata 136380 
atctcagcac tttgggaggc agagatggga ggattgcttg aggccaggag ttcaagaaca 136440 
gcctggagaa tattgtgaga ccctgccact ccaaaaagaa attaaaaaat tagcaggcct 136500 
ggtggcatgt gcctgtcgtc ccagctactg gggaggccga ggtggaagga tgatctcttg 136560 
aacccaagag ttcgaggctg cagtgagcca tgctcaggcc actgcactcc agcctgggtg 136620 
acagactctg tctctaaaat aaaataaatc caaatgggtc caaaggtacc ttccaatctt 136680 
aacattatcc acagcttatc cccttgtggt ttagtagtca attaggtaca ataacatatg 136740 
gaacaaaaaa gaggtgggtg aaattgagtg acattacgtc agtcaactgg tctagggaaa 136800 
Srgggatgtga gtagagaagg gttcaagaga atgagaaagt caaatgtaag aggccaggtc 136860 
aa'attgattt ttaaatcagc agtaaggaac gaaggctgaa tttctgtgac acgacacaaa 136920 
aaattgctgg caccagaatt tttcgtaggg agggaaataa catttgtttg gaaaaattcc 13 6980 
ttcacaggtt gttttaggag gtgagacagg cctggatatt tggagaaaag gaatcaaata 137040 
ctgtgtacat cattctgcat taggaaatag caagaataga gagtacaggg gtgcagggga 137100 
aagagtcaga atgcctgact taggaacatg gaagagtagc tgagtaactt ttaaggacag 137160 
taagcaattt gaatttatgt gatataaacc cctcttcatt gtccccMat ctggacttca 137220 
gtttgctgca cactcaaata catggtactt tagcagtaga aggtcaggca gatgggtgaa 137280 
gttatttggg ccacttttct attccattta attaaaagtg atggaattgt atttgatata 137340 
tatattasrtt agaagcttca tgaccatagg gattgctgag ctctgtgcat tttcatctta 137400 
ctgcagagtt taaataccct aaagtgtggt cacaaactgt gagaaagcct caggctaagc 137460 
atttctaatg ttattcctgg caagagaagt ggcctgatga gggagatgcc tcctgtggtg 137520 
gacagtcaag aagacacagg cagggcatga actcagatcc acatgtatgc caacaactgc 137580 



cctgcatgtc 


aaagggaatg ttggtctcag 


ctgttaaccc caagcctctg 


aaggacagtc 


137640 


acattgtgtg 


ggtcactctt ataaccacag 


cattaatgaa tttatttctt 


catctagggt 


137700 


gcagtggaac 


ttggtgatta. tgttcttctg 


ccagctttgt gtcagtacaa 


tcccaccttt 


137760 


attttcccca 


gaagagttgg tttaggactt 


cataaaagga aacaagtctc 


ctcttaccac 


137820 


tgagcaaaat 


tgccttctct gctttctttt 


tgcccaccac agggtagtgg 


ctgggaaaag 


137880 


agtggaggga 


aagggaaact gagaagcatg 


tataaggtca catacatatg 


agctacacat 


137940 


ggggaggatg 


tgaaggtgga gaggagctgg 


tctcatgagg actttatgcc 


ttccccactt 


138000 



80/161 



wo 03/035833 PCT/US02/33542 
gcgagagaat ggagagttta aaaagtttct ggcttacctt gcttttttgc atgtggccaa 138060 
aagggttata ggttcctcat gatttatcct caaggataaa aaaeiaaaaaa agttaatcaa 138120 
agttagagtc ttctaggttc taaccttctc tactgccttt ctctactgtc tctgctgcca 138180 
aggtccattc aacggcagtg agaggagtgc aatgctaatc atagttttac aagacgtagc 138240 
ctgacttttt gttcctccaa caatccattc aagccaccag ctcctccttt tctcacccta 138300 
cttctgattg gcaacccctc cataccgcct ggccaagac^ ctttactcca caagccagte 138360 
atccatcatc agttatttca gttggggttt gtagctttct caagatgatc atttttgctc 138420 
atagctgcca cctccctggg caactcccac ttatagcccc aaggagccta ctttcttttc 138480 
ttcactttta tgatatctcc attcaaaaac tgtctatctg aaattgacta ttaaaagaaa 138540 
caccaccttc tctaaattcc tgtttgttct cagtctttgg acagcagcag aatcacttgc 138600 
agcgcttgtt aagacagatt cctgagctcc atcctgattc tgattgcgga attacataaa 138660 
gaatgctgcg tgagattttg tttttctaac aacttctcca gtaatattga tgttgttggt 138720 
ctagggttag catgttgaga acgaatgctt tacacatttt aaacctgtaa aatgttggaa 138780 
tgatgtttta gcatagggta cccgagtgta ttttctgagc actgggtctc tagtaacaat 138840 
caggatttta gggatgataa aagacatttt ggcacataga attccctatt tctgccttcc 138900 
acttttggtc tttgtatttc tttttcttct cctttatata tgtattttaa attcttcact 138960 
cttattcacc ttttcctcct gctccciagcc tgacttagaa gggtcttatg atccagacga 139020 
ttgtaacatg taataggaat agtgtgagaa agaagcccca aggtaaaagg aatctgctta 139080 
tctgctgtac tcagggaaaa atctcgttga tgttaaacta gtgtggtctc tccttcctct 139140 
agcatagtta ttcaggaatc aatcaatcaa aattatccaa atatcctgca aacatttggc 139200 
ttaaaacttt tatcagtatt ttcaacaact gtcaaatact cttgtacaga ggaatgtggc 139260 
aaagacgggg agtgaatgag aagaagctga tagtaagtag ctctactttt agtttcttat 139320 
tgtctacaat ggctcttcat tttgaagctg gagctttgct ttatggttgg ttcctggctt 139380 
gctaataaga agcagatgtt tcccacaaag atatttctga ttcttttttt ctatacccct 139440 
actttcaact tggagttgga aatcagtaag ttcaagggaa tttattacct ttatcctctt 139500 
agcacatgaa attggaagat gatagggttt taactagttg tcagattgtt aggtgaaagg 139560 
atatttctgg ctaaagaatg gggctttcat tgccgttatt ttcttttcaa ttctttctgc 139620 
agttcctaga aagaaatcaa actagttaea ttgctaaggt gaagaagtac atgctctggt 139680 
atttttgcag tgaagttctt caggccctga tacctctcaa gcccagatgt caatcatttc 139740 
cagcaagtgc agcctttttt tgccaccact gtgtaggacg tggttaccac tcagaaatta 139800 
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caaattggaa aacattccat gctcatggat aggaagaatc aatactgtaa taatggccat 143460 
gctgcccaaa gcagtatgat tcaatgctat tcctatcaaa ctaccaatga cattcttctc 143520 
agaattggaa aaaactattt taaaattcat atggaaacaa aaaacagctc aaatagccaa 143580 
ggcaatccta agcataaaga agaaagctgg aggcatcaca cgacctgact tcaagctata 143640 
ttacaaatcc atagagtaac caaaacagca tggtattgga acagaaacag acccatagac 143700 
caatgaaaca gaatagagcg cctgaaaata atgccatatg cctacaatca tctgaccttt 143760 
gacaaagtca acaaaagcaa gcaatgggga aagggatacc tagtcaataa atggtgctgg 143820 
gctgactggc tagccatatg cagaaaattg aaactggacc ccttccttac accatatccc 143880 
aaaactaact caagatcaat taaagactta actgtagaac ctaaaactat aaaagtccca 143940 
gaggaaaacc tagaaaatac cattctggac atagaccctg gcaaagattt catgatgaag 144000 
atgccaaaag caattccaac aacaacaaaa attgacaaat gggacctaat taaactgaag 144060 
cacttctgca cagccgatac agaatgaaat atattctccc attatagaat cagagaaaat 144120 
atttgcaaac tatgcatcca acaaaggtct aatatctaga ctctaagaaa. cttaaaataa 144180 
caagcaaaaa accaaactat taaaaagtag acaaaggaca tgaacagata cttttcagaa 144240 
gacatacatg cagctaataa gcatatgaaa aaaatcctca gcatcgctaa tcactgggga 144300 
aatgcaaata caaaccacaa tgagttacca tctcacatca gtcagaatgg ctattaccaa 144360 
aaagtcaaaa aaaatcacag atgaaggcaa ggttgaagag aaaagggggc acttatacat 144420 
tgctgggggg aatgtaaatt agttcagcta ttagaacagt gtggtgattt ctcaaggagc 144480 
ttaaaacaga attaccattt gacccagcaa cccattattg ggtatatacg caaagaaata 144540 
caaattacta tatacagata catgcacaca tattcattgc agcactattc acaagatgag 144600 
gaatcataca ctatgggata ctatgtagcc ataaaataga ataagatcat gtcctttgca 144660 
gcaacatgag tggagctggg ggccatcatc ctaaatgaac acaggaacag aaaaccaaat 144720 
actgcatgtt ctcacttata catgggagcc aaacattgag tacacatggg cactaagaag 144780 
ggaaaaacag acactgaggc ctacttgaca gatgaagatg ggaggagggg cactgaaaat 144840 
ctacctattg ggtactatgc ttttacctga atgatgaauit aaactgctct ccaaacccgt 144900 
gacatgcagt ttgctaatat aacaaagcta cacatatact gctgaaccta aaacttaaaa 144960 
aaaaaaatca gtttccaact atggcaccta ggggaatata tgtttttttt tttccattcc 145020 
ttagtaatgg attagcaaac acataataaa agctcaceac aactagtgag tgctgggtag 145080 
ggaaccatgg aaagaaacaa aggaagatta gaaccctaat ctggtctttt atgtgactct 145140 
gggggaatac taaactcacc aatgaaacaa actgaaggca gtgacaaaga atattgtaat 145200 
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aatataatca ggtatattta atctatgagt atttgctcat atttgctatg agtaaaatag 145260 
caaataaagt ggtcagatgc atcagaattg agcagggctt atctttaagt ggtagggtca 145320 
tggcctattc ctaatttatt ctttttgctt atctatactt tctgaatact gactctacca 145380 
ttctattttt tcattaggga tgcaaaagca atattttttc taaaaataat gtatatatat 145440 
gtgtgtatat attatattgc ttatcaaatt caggatttaa gcctcagttt tttcaccaat 145500 
ttaaccciact tgctgagtaa cctttggcaa attccccttg cctcctggac tcaagttctt 145560 
cctacttgtc aaatgaggag atgggccagg tctgtttccc aaacttagcc aatcttcaga 145620 
atcctttcag ccaactgtta aaaataaaat cccaagagca cctgaaatca gccaaatgag 145680 
acattccaga gagaagcccg ggaagatgtg ttgtacaagt gcccccaagt gattcataga 145740 
aatagccaag cctcagaaac actacactag atgatgctta tggtcacttc cagtctgaat 145800 
gagccatctc tgcgttaaca tttagcacac agcatgcaat ccctctctaa gtgggaaaat 145860 
gactcttgtt ggaactgggc aggagcactg agagcacagc ctttcctttt atctggtttc 145920 
agtgttaggg tcatgctggg cttatacaat aaactagaaa gtgttatttg ggaagctgag 145980 
gagggcagac cacttgaggt caggagtttg tgaccagcct aaccaatacg gtgaaacctc 146040 
gactctacta acaatacaaa aactagccag gtgtggtggc aggcacctgt catcccagct 146100 
actcaggagg ctgagacatg cgaatcactt taacctgggt ggtggaggtt gctgtgagcc 146160 
gagatcgcac tactgcactc cagcctggcc aacagagtga gactctgtct tataaaaaca 146220 
aaacaaaaca aaacaaaaca aaacaaaaca aaacaaacaa aaceiagaaag tgttacctct 146280 
gcttctattt ttgaggagac tgtggaaaat tagcatcaat ctttggtagt attcaccagt 146340 
ggaaccatct gggcctggtg cattattttt ttgaaaggta attattgatt caacatctta 146400 
aacagaggta agcctattca gattgtatca atttctccct gttttggtag tttgtgtctt 146460 
ttgaggattt agtccacttt atctaaggta acaaaattgc aggaatagtt gcttgtagca 146520 
tttctttatc atttaaacct ccttggaatc tatagtaatg acccctctct ctcatttctg 146580 
atattggtaa tttgtggctt ttccttatta ttatttttgg ctagcctggc taaagattta 146640 
tcagttgtat tgatcatttc aaagaaccag cttttggttt catttctttt ctttgttttc 146700 
tttctttcca ttgcattgat ttttgctcaa ttttttttta ttatttcttt tcttctgttg 146760 
ctttaggctt aacttgctct tttttaattt cctatggtgg aagcttaaat tatttagatg 146820 
tttttttcta atatatgcac ttgatgctac aaaatatttc taaggactga tttttctgta 146880 
tcatacattt taataagtag tattttcgtt ttcatttaaa ggtattcttc agagttcttt 146940 
gacccatgtg ttatgtacaa gtgtctttta atttctaaat atttgacatt ttctagctgt 147000 
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ccctgtttct agatggaagc attgtaacct cacatttgaa ctactgtaac cacatcctta 152460 
ttctcttggc taccattctc tgctccttga actatttatt ttttattgcc agttataagt 152520 
gcctcagatg teat tat gac taaactttgc ccttgtctaa aaatgttgaa gatctcagta 152580 
ttcaaggctt tttcacgacc tagatctcct gtgtgtgttg ctcacctctc ctaaatttgc 152640 
atgcaactct tcatagctta ttgtagttat ctaatggtcc atctttcctg acaggctgcc 152700 
agctgtatag gggcaagcac catgacattc tcattcactt aacaaacttg acctgttgtt 152760 
gttgcatcat aatacattac taaacagatg aaagtcactg aacactatat tttgcctctt 152820 
gtataacagt aacactgata accctagaag cacttaaatg gatttactct atgccagaat 152880 
tcattcttca aacaacttta cacatatcga tgtatttatt cttacactaa agcatcccca 152940 
ttttacgggt gaggaaattg aggtatagag aagtaacttg tccaagatct cgcaagtggt 153000 
ggttcaagca tgcatactct ggaatttggc tgtagttcat tatcttacct accatgactg 153060 
aggcatagtc caaataatgc ctaaaattac ctgaagcaat aacaatctct tgtgtgccag 153120 
tttattgaac tacacataat cacaaaaaaa ttattcagca ccttttattt gtagggagct 153180 
acggcaaata ctggggaagc aagcatgggt ggaatacagc atgtaaggtg caagtctgtc 153240 
taatcctaca ggtggaggca gacaacccat gtttcaccac tttcttagta atgtgacctt 153300 
gggcaagtta ctcaaccttt ctgtgttccg tttctttaaa atggggaaaa taaaacatat 153360 
tttacaaact ttctggcagg attaaatgcg aggtggtata taaagtattt agcacaatga 153420 
aacacgtcat gtctgcttag tagataagag ctatcattct agccctggcc ttaaggagct 153480 
tcccatatat tcatcagtag acagcaattg gtagtgatgc tcttggatta agaatttagc 153540 
tgccataaat ttttgcctca atatgtctaa gacgaaatct catgtgtcca ggattggccc 153600 
caaaagtata taggagtggt gggccatatc caattaaaga ggaaatcaaa cttaaagaac 153660 
ataaaatgat tcataaatgg aggttttttc ttgaccactc acttatttgt tatttattga 153720 
gcaggtgtca aactgctagg caccaagaat tcagagaaga aaatagtgtt tgtctttttt 153780 
ctctcaaaac tgttttcatc actcatgcta tatttgaact tctgttattg actctcttga 153840 
ccggtgtttt aagataatga agctaagttt aggcttatat agaaaacata ccaaagagct 153900 
tatattgaac agaattagaa ggcttcaggt tggtagactt ttaacatagc ttttccacaa 153960 
ctaggcaggt gcaatgccat catataaaat ctttatttca tcgattctca tctttcactt 154020 
tagcagcttt tcaagctgct ctacctgtca tagcaacagt gttacatcat gatgagctgg 154080 
taggatatta cggacatcta cagtataaaa ggtggaagta ggatttaggt ttctatagat 154140 
gctatacttg ctcatafcaca aatgtatata cacgtaacac ccagagaaga ttataacaat 154200 
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atacataata taatcattga aattaatgaa tggtagattg atgtatccag ggggttgttt 154260 
ccaggacccc catagatacc aaaaccagaa gatgctcaag tactgtataa aaaatggcat 154320 
agtatttgca tgtaacctat gcatatcctt ccatgtcact agattacttg taacattaaa 154380 
acaatataaa tgccatgcaa attgttatat tgtatttgtg ttttttgtat tttttttctt 154440 
tttgaatatt tttgatgagc agttggttga atccatggat gagaatccac agatatgg&g 154500 
ggctgcctac actcatatag ggaaagcata tatataagta tacagacaca cacaagcaca 154560 
catttgtaat catccaaatt ttacctcttc tgagcctatg gaaccaattt aatcttggta 154620 
cagcaggccc caaggcaacc atcaaacact gcacagacaa ctgcttattg ggtgcttctt 154680 
agggaggctc acaggaactt tcaaaaatag gataggcggg gctagatgag agtgagtata 154740 
taaaagacca tctatgcaga gaaatttcag cattgcattt ttctccctat gaagaaatct 154800 
gctcaattca tttgttttat ggtatttaaa tatcaaaaaa taaggtccct ttaagaagcc 154860 
aagtgataag acaatttttc atctagaaca gtgattttca aactttagtg catattacta 154920 
tcactagagg ctagtataaa atgcgaggtc agatccacag gatcgtttct tgggagtggg 154980 
atccaggaat ctgaatttta acaagcatcc cactgttctg ctgcgtttga tctgtggcca 155040 
atatattgac aaacactaaa gtgtaaatta aaaacaggca gggtacttct cagagctact 155100 
cggttaacag aaaggagaac gaagatgcaia ggcttgttga tctgtttggc aagagagata 155160 
gttaagccac tttgatattg agaggcaggt ggggaaattt accactctga gtaccagcag 155220 
caggagcagc tatgaaagga accacattta tatccttcta accgtcaaaa ataaaatgaa 155280 
ggagttgatg tcggatataa aaagtgacct gaaatcagca ataactgata cgtttaagaa 155340 
tttattgaga tagtcaaaac taataattag tcaaaactaa tatgtgeiaaa ttgttagctc 155400 
ttttagaaat taaggataaa tatpataggg tgctgatatt atataaaata acatgtggga 155460 
agttcttaga atagttcctg gcatgtacaa attcttcaac tgttgtatgt attattaact 155520 
tgcaattata taactttgaa agcatttgtt ggttggatca aggttatagg tcagaaaggc 155580 
acaataattc catagtccct agagaaatag gaagattcct actgaaggag aggacaattc 155640 
aagtgaagag cgtaagaaaa tgaatctaga atcccagaaa tcagagaagg tgatgtaagg 155700 
ccaccagata tcagaataca caagtaaagc tgatccccaa ggagaaggta ttctgacttg 155760 
taagagcttc catatactgc agacagtaat tggctatcac tgatcattca ggtaaagcca 155820 
aaaattatag ggaagaatca aacactgcac agacaagtgc ttattaatag aatgtgagaa 155880 
ctcaggcacc aatgactcat gttcaacact aacttggaac atgagaaaac acttcttaag 155940 
tgaggccatt tctgagattc tgagatagca aagtataaaa ccaactgtat atttactttc 156000 
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ttactgttgt 


atcacaaaga 


t gaaa 1 1 1 1 a 


aaaggtccag 


agacacttca 


156180 


ctcccttata 


agctaaatat 


ctggcaatcc 


caaatgtata 


aaatggcctg 


gaagtgggaa 


156240 


ataataagtg 


ttggctactc 


aatgctttaa 


gtatctaaca 


gcagatatta 


agtgtctgct 


156300 


Gcaggacctg 


gtatcacagc 


acttgcagta 


atgcaccatc 


cctttcagtt 


tgagtgactg 156360 


agttactcat 


attctcagaa 


gctaattaat 


cttatttgaa 


ataaaattct 


aacatgttgt 


156420 


aaccc tac ta 


tcaacagcac 


actacattgt 


a-gcttaaggt 


ggtacaatta 


agggcaaaaa 


156480 


gtacrcagaga 


gtaatccaat 


gatigaaggaa 


atggaaaaac 


aaaaaaagc a 


gacaaagatt 


156540 


caaaatgaga 


ctctgaagtc 


atttaagtaa 


atcctgtatt 


cgcttgcata 


ccattgacaa 


156600 


at tgc tgaac 


tccccaaggc 


c ac a t tgcac 


1 1 1 gagac aa 


acrcrcrcitacrca 


agagatagat 


156660 


gaaaaagaga 


gatttcctga 


gaacaaggat 


t'taaatgata 


tgatcaatct 


tatactttcc 


156720 


caattctaat 


attgattcta 


taataattaa 


t crcracr t c era t 


taatgaggct 


ttatagtgtt 


156780 


agat caagc t 


ttcctcatat 


c caagc ttct 


ccttcractcrt 


aaatgagcct 


tcaaaatggg 


156840 


agaaac ac t c 


afccttcctgg 


a Qcrc c era era c 


tatataaaQor 


atotaatttc 


tctgatatat 


156900 


t aaaaat tz tza 


acrt crcrt crCTcrc 


ttgtgttagc 


1 1 1 QcraQa t a 


c t cac t aaa t 


aaaatgggac 


156960 


catccaccal: 


gtttaacctt 


gttttgcata 


t at t aagc ag 


t c to ttt ata 


cccacttcag 


157020 


tagaaaaaca 


ooratQatttt 


tttttttttt 


tacaattttt 


aaaaaattta 


acattgacat 


157080 


aattatatitt 


atgggtfcaca 


atatgttttg 


acttatgttt 


ac at tgt gga 


atgattaaat 


157140 


c aat c t aat t 


gaatccatca 


ccttacaaat 


ttctaaaaag 


ctgatggatt 


ttgatggcat 


157200 


cagattgctt 


tagtaggaat 


ctaggatctg 


ccacttac tt 


gctgtgtgac 


cttagctact 


157260 


tctcactcac 


tttcctcatc 


tttaaagtgg 


ggac ag t c t g 


gtgtctgcca 


cacaacattg 


157320 


gttttgggat 


gagat t agt t 


gagataat t a 


tgatctgctc 


tgtctgtgtc 


ggctaagccg 


157380 


attattgttt 


atccagoQct: 


aa 1 1 gagaa t 

59***" 5959 S ****** 


ac c t ccroacra 


cc to tgc c ag 


ctccctttca 


157440 


gt gc tgtatg 


gcagcaagct 


gtccagaaca 


cacacttgtc 


tatcaaagga 


aaacagatca 


157500 


ttacagagag 


atattagtga 


ttctattctt: 


aaactgttgg 


gtaaaaccac 


gcttcaccat 


157560 


gatgctccaa 


atcctcctta 


aaataccttc 


aatctggtgt 


attattgtga 


cagccaactg 


157620 


tgtgccaggc 


aggcagtacc 


tattaaaagt 


tgtttggaga 


ttagggctca 


gagaacagct 


157680 


gggtaccttt 


gttactagca 


gtctgctgac 


tcaaaatgag 


gggtgggggg 


ggaaagcctc 


157740 


actgggatga 


agacagcaaa 


gaaaaaccgc 


agagctgggg 


ggaaaataaa 


aacagctttg 157800 
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gcctttgaaa 


accgattgct 


ctgctgtcct 


gtcatgaagt 


aoataatata 


cro'cattcaca 


157860 


attccacaca 


ggatctaatt 


caagtcttaa 


aaaaaaaa t a 


c aac a t ga t a 


aaaac cc acTQ 

^C*CM*W W^* *J 


157920 


t c cagg't ^Cd 


crcrctcrttttc 


tcttocitact 

WW wy y wGiiW w 


tcrcT 1 1 tcacrcr 

•»y y w w w'j^ A 9 y 


aacrc a t fc t* crt 

ClpPy bOb bby b 


by b bW bd b bd 


157^80 
/ sow 


t gaaag^c qcsl 


cacactgcct 


CTCcctccTctcr 

gwww wwy WW29 


cccacTcaccc 

Ww^^vkj^ ^»^%W W W 


cacc tcacrt* 

W M W W WW dy b b 


bbbdy yy wbd 






era t cacacra fc 


^ bbw WCI^ 


by Wb b bdy bd 


era aeras cr a h 
ydyyydydbb 


bwby bbbbby 




tc aacat tac 


atatgattca 


f!A^aAr*t' AAr* 


^ CT*^ h f* a^ erf c? 

by b bWBby WW 


b bdby db bbb 


dyywcidbbrdd 




tggrtgaatct 


acrt t ac aoc t 


taacraoA Ar*^ 

w aaj^ C» 25 Gk O V» w 


acTrt i" er<5f acra 
dyy by ^^dyd 


aatatefc^r«f 

ddbd bb b bbW 


dbwbwbway b 




0*0 c 1 1 1 crcrcrc 


attctcattc 


acrtactcraaa 


cTcacrc 1 1 crac 

y woy w w wyow 


aaaacrattcrf a 

GMftGky y viy y wcl 


AOA t* A Aa^nt" 
dwrdbddd by b 




tttitagtccc 


ttttacagat 


gaaaac ac t g 


acrac c c aaaa 


tattcaaaca 

W«^ W WWWi^OW^ 


bbrbby bv»b>db 




cgtcccagaa 


ctaottccrccr 


acacr a r^r* A era 


a A f rroa a 
cwibwb byyod 


by ddddbb bd 


bddwwCdbyd 




crti oacrc at^ ac 


acrt Qacatacr 


atent'fir'f^A er 
obbb by wwciy 


AA Ar'Ar«t*fr«a 

dddbdW bbWd 


bdbbbbbdWW 


f ^a^ ^"ra ^ a a I* 

c c d b gac aa b 




CTCTac ac t cr fc cr 


tccctcraaaa 


y b Ub bdW b b b 


yybbbyyy bb 


^ A rr+" A rr A I" rrrr 
boy baydbyy 


tgccacatca 




n crrra a o a o h 

y y U CLCL^A^ GL W 


Ar'fl Af^AfTA 

\^ CL ^ Cl w Cl^j Cfc 


Ay s 9 d b d w cLd 


bb b bddddbd 


dogbbbbcca 


tcaggcggc t 


T c o c on 


accttctttt 


crt c t cracTA a a 


ydbb by by bb 


by dddy b b b b 


dy ydy dwdy c 


atcccagtca 


J.D OQ41U 




t" ^ ^ r* ^ rr A t* a 


dbbbdbbbdb 


a'l~rraaa+*^^f» 
cLby dddbwwb 


bgcggc bCbC 


aaatcagatg 


XDO / UU 


ci^ <acici l»y i» WW 


f* ACTA At* A A 


y ddddCd b y y 


b gbagacaga 


agcc agtac t 


gt tgc age t a 






t'CTAAA^^r^fr* 

ugcxadwwcuw 


bgcdbbbgcb 


gc uab ga ucc 


CbbbacbCac 


gttgctagtt 


ICO A 




A ^ ^ ^itTTf O 4" ^ 
Gi^ by Im 


ccabbCCCbb 


bgcaaacgbb 


cagt gggc 1 1 


gcacagtgtg 


1 coo OA 




^ A crert at erf a ' 


bycidbb bbdw 


f aaa ^ ^4'/^a^ 
bdddbCbCdb 


bgadbbCCba 


. bggct cgtct 


1 COO>I A 


t c agaac t all 


acatgttaca 


^ f c a era cr^T* 

w WW w sLy ciy w w 


A A a A fT A A 


O A OTA f* fT^<T 

bdy bydby yy 






gagtcag^ac 


cctccciaaat 

V»W WWW*^^*CfcCli w 


yyyoy bdby b 


^ nrATA fTA r» A r« !■ 
byy dy dbdb b 


y byycddby c 


cagggagggg 


1 t^Q Ai;n 


gate tc ttat 


tacrcacftcat 

WC^\^ WC^y WwGbW 


f a Aacffrt" ^ *^t* 

bC&GiGLy y W bb b 


by bbbdb b by 


^db byyb w by 


Cby b bC bgcc 




c t ac t craaac 




y dy ddww d bb 


A Af an*^!*^ a 
ddw dy C b b bd 


gccggcggga 


^?0ggdggca 


X39XoO 




A<TA at" A r* 


y^bd^yy bdb 


artrt" t* f T t* a a aa 
dy b by bdddd 


ggcbdCbgga 


aagtaaacac 




ac caaaa t gt 


caattacrcrta 

W WOVy%y 


AH"t"OAi"oat" 

Obb bWdbwCl b 


croa f ^ fT A ^ 
yydb bydby w 


bbbbbb bbCb 


dybbbbbbba 


1 t:QO AA 


tattttgagg 


at crcf at t ac t 

VAWy V|WlW WWftW \m 


b bbdbdd by y 


^aa A AAA AAA 

b ddddddddd 


dbbdCbbcaa 


ddbb bbb byC 




agtgtttcta 


ttctgcccca 


atttaatacc 


atccttacaa 


agctcacatc 


atgtgtgaaa 


159420 


cttattgaaa 


ag-tataacca 


ggataatctg 


ctaaattcgt 


taggaagaca 


gaagatgtag 


159480 


ctgacttcag 


tgagagtttg 


aagtgaatgc 


aacccaagtc 


atgtatagtt 


cacttgaagg 


159540 


acatttgttc 


agtcaacaag 


gatttcccat 


cccccacacc 


caagtccagc 


cctttccagt 


159600 
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gggcccttgt 


gcgttttatt 


cttgtaaaca 


cacttcaata 


tcaccttctc 


taagaagggg 


159660 


ctgttcattt 


gtatgagctt 


ctgtaggtct 


cccttctaag 


agatgcctta 


gcgaagcttc 


159720 


atgtgctctg 


gaggtctcgg 


gccctcctcc 


ctgtctagga 


ggctcctcca 


aagtgaatta 


159780 


gcttcatttc 


ccattttcat 


tctacctteia 


acctgtgagg 


tgtttgtttc 


ctggggccag 


159840 


ggcttgctgg 


ggcgttcagc 


agcctgcaca 


ccagctgctg 


ctctgctccc 


cagtgtacat 


159900 


cttgtaacaa 


cgcagctcct 


ttgctggttg 


ttgaataggt 


agaggggcag 


ctgtgaaggg 


159960 


cagaagaaag 


ccgattattt 


cactttcttt 


cttttcggaa 


ttctgctttg 


tgatcttgtt 


160020 


ccctcttaga 


atgtttcccg 


agaagcccgt 


tctatttagc 


tcttctcttg 


c t acTcrcracrca 


160080 


ttttctgaca 


gttttccaaa 


d-tgtgtatat 


tccaggcagt 


tagttggagg 


tttcgcacat 


160140 


attctagtta 


ggaaagctca 


gcctggcttt 


tgtggcccag 


aagcccagaa 


tttcagcaac 


160200 


tcacaaagaa 


ctcaaatatc 


cttatgtgtg 


atatttgaag 


gatagggctt 


tgcaagtcag 


160260 


cctagaaaac 


gaggataata 


tctcttggct 


gtagaacaaa 


ctgaaaactc 


attccattct 


160320 


ggcttggaga 


acaaggattt 


ctctctcaga 


acaagttttc 


aggga t ga t a 


gttaatgacc 


160380 


tgtcatgttt 


ttcttatgat 


ttcaaaaaac 


taaattaaaa 


ttgctactta 


tttttataaa 


160440 


ttatatgtga 


aatgtattta 


ataatttaaa 


cttacttctt 


aaattgcttfc 


tcttcagaga 


160500 


ccttttgtct 


cctctcactt 


gtttgacctc 


agtcttcaga 


agcaaaccaa 


aataccattt 


160560 


caggtagatc 


agttagcaat 


tgctaataaa 


crtcrtcraGrttcr 


cagattttga 


gtgtatagag 


160620 


taagtgtagc 


t age tat gag 


cactgtgtac 


atgagaagta 


tctatcactg 


tgtctttctc 


160680 


cattccacag 


ctcttgcaaa 


ccacagaact 


caacatccat 


gcaactcctt 


aactgatgtg 


160740 


cctgtttgga 


tattcaaata 


ctttctaaaa 


aac caaaaat 


tatgcattag 


c 1 1 gc age ac 


160800 


ctacactcta 


gaaaaatcaa 


ccctcagggt 


cttttggtac 


catggtctgg 


agttgctttt 


160860 


attttcctag 


cttttgtcag 


catactgcta 


actcggttga 


taagtgttct 


ttctgtttaa 


160920 


tgatttatgc 


ttcagaggga 


tttgtatagg 


caaaatagat 


aaagc c at at 


atttccttat 


160980 


aggacatatt 


ttagatgaca 


ttactttgaa 


ttcagaacct 


gtgctctcac 


tgtgggtatc 


161040 


aatgacttcc 


tcaaaacaat 


tcaateiattt 


caagggcact 


gtctcatttg 


tgaaggtctt 


161100 


ttacagttaa 


tatgactacc 


tcagataatt 


acaatactgc 


ttctggtatg 


ctacagtata 


161160 


taatagaatc 


cagtgttatt 


aactgaaatg 


aaatagtcga 


atttttggta 


aatgtaacaa 


161220 


tttgataatt 


agccacacat 


gctattatcc 


attccatatt 


cacataattg 


gtaaatgtta 


161280 


tgcagtttta 


tcttcagtga 


aaacatttaa 


gtatcttgtt 


gacttttgtt 


tcagagaaaa 


161340 


catttttaaa 


attctatgaa 


tgtcttaggg 


cactagaatt 


gaagtgaaat 


acatcttttg 


161400 
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agcatacaga 


gctgacatca 


fctgtaggggt atgttgaata 


tatgttatat 


afctttatcrta 


161460 


ttttagtaga 


aaggtgctgt 


atgaatgtga aagctcctsaa 


ttagcttfctcT 


i~ a a a^ /^etf" ^ ^ 




agctatgaat 


tgctttttaa 


acaaorcratiaa aafccratacrca 


craaca^^a r^a r* 


B^aMaaa^B#^ 

cic dcaaacac 




acacacacac 


acacacacat 


gcgctaatiat aatiactgact 


C a t C acro'cacr 


f" ^ rra r<a ^ era i" 




gtggtcattc 


aatatctagc 


ctctactttt aaaaaattab 


tgttacraafca 


a era f*aer^a 
y bdyaudyy a 


161700 


atatagattt 


agcaaagtgc 


tttgagattt aggaagcatc 


tctacao'aa^ 


ei B a ^a a a er 
y wwcLagadcLy 


XDX / OU 


tgttaaagaa 


tttaaa^gag 


acctaaaoaa attttciiact 


crcrt^cracrcrr' a a 
ya *-y dy y v-ay 


t*aat*^a^a^^ 


XDJ.OZU 


agaagccaaa 


ccatcacatia 


ttaaoffaetcr ttttcrtcrete 




nn'^ ^ra a a a < i#i 

yy uy dddcly y 




caatcttttg 


gaagacaaaa 


acraacaaaca orcccaticatc! 


at crt! acra aa 1" 

^^•y ^»dy ffacici ^» 


erf" a era a a a i" 
y udwfdddwdLi 


161 QAO 


tgtgctgttc 


acaatcttgt: 


taccaataat tacrctaaiita 


W WW W W W ^ ^ ^d 


ei !■ a B a a ere* era 
w Wddddy Cy d 


16!?fl00 

XQ^ UU V 


aaggatacat 


gagcac t gc a 


catcatcrcTfTa aafrcrarracrcrh' 


y uwd i^^dy dd 


caggc tgcag 


xo^ uou 


acacacatcc 


agggkaa agt 


tacic tcrcratt at^hcrhcrrrcrhr* 




aaacca'kggt 


xo^ xzu 


t g c c aggaaa 




t" 1" i" a a rrt* i-a'h f^aai*/^i-a rr-h h 


CCdyL-dgdCC 


tatgactgag 


1 C0 1 on 


ggtatt tatc 


t" crt c t" aora a a 


y o-cvy o-d u L. L. u uay uOclclu>y 9 


aggcaataa't 


tttaggcaaa 


1 CIO >i n 


tatggtttcc 


atcagaaaag 




uuggyddaca 


t: gcgaagaat 




gacaaaggga 


caagacttta 


y L><tfW>cioLagdu tggugcdacc 


u aac c ugag u 


tgactcataa 


162360 


gtccatgatt 


caatggagga 




gcuagucaaa 


tatctaaaat 


162420 


ggaaaaatgc aaatagatac 


a-Ccrtlcrt^^aacra ^aacTarrar*aa 


Ht^arrrraaBaa 
u Udy y d AClda 


aggctcctta 


162480 


caaagttagc 


tcaagaaiaat 


ii.w>raraqciy ocLy Vi»ay y dy ddy ^ 


^ a era o ^ a 1^ ^ V ' 
^ dy dw WGii^ u u 


ctagacacag 162540 


eiaaatataat 


gactagctca 


^ wv^GLovvCia acLy y ^ ^ ^y CL^L 


ja/t+'a a a a +• ♦"rr 
dy ^.ddddfauy 


gactggaaaia 162600 


atagaaggtt 


ctcagaccat 


o^c%dQiL>y aya ay uuyyy i> 


^ ^ a a ^ ^a 

u uddy u gaga 


caagtgtaac 


162660 


atttactgca 


cttagttaca 


cattaaocfCff ■hoirroar'ar'a 
wa^ivoayyy^ t»y V^dwCiL^d 


^ ^ ^ ^ nsk ^ n\' a 
uwi>tyeii.y bo. 


tctgtgtatt 


162720 


attcatccat 


gctgctgctt 


crcrcfctattcrt ccrat'craatfce 
y y V ivCL v» ^y ^ yyoiayaaw^^ 


o1*a^i't'/^^aa 


ggatccgagt 


162780 


tcaagcagtc 


aattcaagtg 


atcrtt"aaacf^ acrraaaaorrA 


ddgudbyggu 


ggaataaaat 


162840 


aaccacataa tcacaacctg 


tQtctactcc aocrtaccrcrao 

WW wBbv« wv»w BLy y bas^y y c*y 


a r^aatf^^r^^rra 
d^ddwbw^yel 


attgaacgcc 


162900 


tagttataca 


aacagtagtt 


a.tGrGAaf^aaa farrr'a<irr*t"rr^ 
wLwy wn n.^fa n n ^qy ny ^ '9 ^ 


c uydcuugga 


tctatcatct 


162960 


taccagggcg cactaagttg 


ctctagcacc atctcttgcc 


atttctagac 


ttaaacttta 


153020 


tactccagta 


agactaaatt 


gcttactatt tcagaacttt 


tcacactatt 


taccttgcct 


163080 


tgatcttttc 


ctgctcgttt 


tcctgttggg ctgctattca 


ttcttcaact 


cttcagctaa 


163140 


tcfctctgtct 


cctttaaaaa 


aaaagtcttc tgagagctcc 


tcaacagtct 


taattactcg 163200 
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ttcctttgca ctgccttgtc tcttataggc ttttttattc ttgctgtttc acactgcatt 163260 
ttaatttgtt tgttatgtag ttattttatc cgcagcgctt gagctctttg gaagaaacag 163320 
tgtcttgttc atctttgtgg cttcatagct ggcatacagc cagaattgcc atggaaggga 163380 
ctcaatgaac taccaataaa ttagcgaatg aatgaattag aacccaggaa ctcaaatatg 163440 
gatcacaaat gtggttgcct ttagttcfcag caaattttca tgcagtatct gtaagacaca 163500 
acctcttaaa acacctattt ggaggcagat actatgttag gcgtcagcta ctctactagt 163560 
cctttacctg aagtaactca tatacagtgt caccaaaacc ctgtgagaag ggatgttctc 163620 
cctttagata aggaagctga ggcataaaga ggttaagtaa ttttcccagg attacacagt 163680 
gaatagtaac tgaactaaga tgaaacagtg gtagtgagtt tcagagctga gctctcaacc 163740 
accataccac tttttaataa gattttatga aagttggctc ttcttagata attctgaaaa 163800 
atgagtccgg aatttcattt tctggaatga taagaggcat tttagctgaa gcaacccaac 163860 
atttgtaatg gatttaattt gagaccatgc caggacagtt atcatggttc atttaagtat 163920 
ccattaagtg gatggggaaa agaaaaccac tatgagacca gaaggggcct ctaatgagaa 163980 
aaaagaagag gatgtgggaa actaagtatc tgaagtattg ggaacatata ttatacaaca 164040 
ttatagagac gtgcacctgc fccatattcat aaattttaaa aaagccttgc ttatggctgg 164100 
gcgcggtggc tcacgcctgt aatcccagca ctttgggagg ccgaggcggg cggatcacga 164160 
ggtcaggaga tcgagaccat cccggctaaa acggtgaaac ccagtctcta ctaaaaatac 164220 
eiaaaaattag ccgggcgtag tggtgggcgc ctgtagtccc agctacttgg gaggctgagg 164280 
caggagaatg gcgtgaaccc gggaggcgga gcttgcagtg agccgagatt gcaccactgc 164340 
agtccagcct gggcgacaga gcgagactcc gtctcaaaaa aaaaaaaaaa agccttgctt 164400 
ataaaattat aacatatgta gtagacccaa gcagrtgttga aatcaaacac tccaacaaac 164460 
aaaatgtaca ttcaaagaaa agcagcctct ttgcatgtat ttttcagata ctgaagaata 164520 
ttcgcaaacc acagcaatat ttttaaaatt ctatttgttt ctgtattcac ttccctcaga 164580 
caccatagtt gttcgctctc tagaagttgt cactaaatct cttccaaata aaccttctga 164640 
atttccttct ctaggtctac aattcttttt gattgtgtag cacgaaatct taaaggagtt 164700 
tggcaaggaa agatcttcct ttgtcgggga gtaaggggga gggaggaagt ttagggcaaa 164760 
gccaaggacc cttttagtaa gcaaggggaa gaggacggac ctctatatga acaattgttc 164820 
ctctggctca ccaaattgaa aaacaagtat aagtaggccg tgggcatcta caaactgaac 164880 
atacataaag ttgttttcta taaatgtttc ccagaggaat aaggctgcac ccttaatttt 164940 
aagaaattgg gctaataaaa ggaaaaggcc aatacacttg actacgcaat tttaaaaagc 165000 
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1 1 aa-Qaa-O^ti 


ctatatataa actaagtgca aaggtgatct 


gggaccccca cccgggcaaa 


Io50o0 


^ %m w WfcWfcy 


acacgttatt 


gcatatactt ctaaaagagg 


cgcaactaac a>gtgggaaga 


165120 




aaaataaagc 


ttaacaaagg agatgccatc 


caggccgccc cgaaggacga 


165180 


Cf t a a c Acrcr 


tgtgtgtgtg 


tgtatgtaaa aagatgagca 


ggacacagta ^cagtgctat 


165240 




tccattgagt 


acatgtaagt cttttggact 


ctgtatataa acagtattac 


165300 




atatgctgtt 


gaccactgag aagggaagaa 


aatctctata tctttatgga 


165360. 




gagtgaaggc 


taactcaatc atggcaagtc 


tcctgatgtc atttcatcag 


165420 


^ s ^ s 9 a s #v A 


ttagtcttta 


aatagtctcc caatteiaaat 


tctgttcctt aatagacaca 


165480 


A a ^ fv^^ a 


cctcccttac 


gtggtgttag gcttatgaga 


atctccaccc ctgttgtctt 


165540 




agtgtccctc 


tctgacccac ccccttgtga 


gatatactgg aggatcagct 


165600 


^ O B ^ ^^^f ^< ^ ^ 


ttagatgggc 


tgaacattcc atcctctata 


catttgccac tctttgaaaa 


165660 


C 3.3.3.C td, 1 1 3, 


aaacatgtgc 


caagcttgag tccatgtgct 


aatcagcatg agataaggtg 


165720 




atcctgggag 


acfcttttcaa aaccattttc 


cttctttcac tgcattttga 


165780 




aatgttgaat 


gattaticact cccttcctta 


taaacbaaat tttgccttct 


165840 




tgctgctatt 


agcaaaacag abtgattcab 


tagaagctag ctgcagtctc 


165900 


uccaa.cc CO c 


ccataga^tg 


cagttgcagc aaaggcaaab 


tactaatagt ttatcttgaa 


165960 


caatg'a^Sfct 


cagtgtttga 


ccgggaagcc ttcactacta 


aaaataagtc tgaatttcaa 


166020 


aaact^ctcfa 


attggaaggt 


tcctagcaat ggtcceiatgt 


aacttccttc tcaactttaa 


166080 


y uyy tty ttC 


aaaaagacag 


cttgaagttt tttttttttt 


tttttttgga cagggattca 


166140 


ctacctcaca 


agacagatgg 


ctcttcatta ttaaaatctt 


ttttctttcc cctcgaaagg 


166200 


ttcatg'Sfca^ 


tttctttatc 


tgaattatga accabgtcat 


aatagagatt tataataaat 


166260 


ccacc0cccc 


aatactaact 


gagcgctatc aacttcaaat 


actgctgctg ttggctataa 


166320 


tacattg'a^t 


gtctactacc 


taatagctgc tttgccttga 


ctgtttctaa aatctcagac 


166380 


O B M A ^ ^ M 9 s a 


ggaagcttta 


ttattcctgt tttactgata 


aggaaacaga ctcagataat 


166440 


^ ^ a 9 M 4" ^ra M ♦* 
u u clac (^y ac u 


tttcccaaaa 


cagactaaca gagccagtat 


tttgaaccca ggggtgtctg 


166500 


ycuccaaaau 


ccactcatict: 


tcccactaaa aaatatactc 


tgctactttg atctactgcc 


166560 


tattatatca 


ggcactgagc 


tagatgctat agaggtagag 


gaattgacct atagtatata 


166620 


ttctacccag 


gaagttatca 


atttggcagg aaagacagtc 


acatattgac agtatctata 


166680 


gcagagagga 


cttcatccaa 


ctgtgtcttg tcctctaggt 


agaataccac agcactactg 


166740 


ttagcatttc 


ctttgtaaaa 


ctgaaggtct aaaactttcc 


aaaaaagcta ccactattgt 


166800 
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tgactgaaaa 


atgttccctc aaaagagatc 


caacraccatc 


tttgtgtctg 


aatctag^cat 


166860 


ctattctgtc 


tattgcacct cataaactgt 


tttctcacracr 


ttatcracrotci 


gaagaggtca 


166920 


gcacaggttc 


atacaatgtg gcaagaattc 


t crcTaccacro'cr 


tccacra t caa 


cortaacttacr 


166980 


ttcacaaaaa 


ttgtcagaga acagtgcagb 


acrat acrac t cr 


ere t crt tort c t 


taat crt teat 


167040 


actgtacGTSr^ 


crtcragtgacrc tacttaaaac 


hct.tLha.CGlTLa 


t irt Cf 1 1 t CT 


i*y i«afc«acia.a^ 


167100 


ctgctctcfaa 


ttgtccttcc ttgaataaaa 


ataatac tacr 


at crt a craa 
y ^ai«y wayaa 


tatafTacfgfprcT 
i»ai«ay ay y yy 


167160 


tactcrgcrtiat 


gtgtgcgtgt gtagttaaga 


Qc tac 1 1 acra 


CTcraa aa 1 1 crcr 


e t oa <^a t aetA 

w wy i«y y a 


167220 


aggctgatat 


aatttaacrtc caacccaact 

**** **^"**2J W^*g^ W W WCiCfcW w 


era CToafcfcf aer 


atcrttttaaa 
a Cm %j u Wi ^aaa 


rr^ o t /^a rrt* f'o 




t gac t ^^agra 


tgtaaaatcc atcaacaiaga 


aaaaotaaat 


catooaacraa 


aaatatcratt 

aaawa L^y aw \^ 


167340 


tatatatttg 


atctaatcaa atcaetfctat 

W^ **W«*** WWV^W Xm W WGk iff 


a^ t* t crcrcacra 


era t t CTa rrr* 


^ayayclcLuba 




t cagt t c agg 


accacacata ttcrttacrecra 


a t" t a h aa 


tt^aoata+'a 
w k» ^a^a iaai*a 


ttttririf-i-ti- 




ccatgacacc 


ttaccctiaca acatacaaati 


ttataattat 




CL\, uv^aaaaay 


1 fi^R^n 


'bttataaac t 




U V» u l*^q.clcloU» 




u uagca^g 


1 ^c? f^on 


atctttgcag 


hcracrtcaatQ acrcrtcrcacrta 




ay y uy u> u.ay cl 


^ ^ ^a /^a ^ a ^ra 

L. Li cagaC ay cL 


1 fi7fiAn 


octacrtttta 


aacrct* tacffi" nirrhrr^^r'HT' 




U a y u t u uy gy 


c aag u aac eg 


1 e^nmn 
xo / / uu 


a.a.c 1 1 c fc a.cra. 


ttttcacrttt rat'c»1-r''t-rTl" 




y cLauaaaau^ 


bacc^acaca 


xo / / ou 


ca.1iac 1 1 c t a. 


aacatttaat: caaat*ar»aCTt" 




wy aciy c u uay 


cacaacuaca 


1 i^TQOn 

xo / oZU 


aa t tiagt t 


cccratcracrtc acroa^f«t"af a 


taf"^at-t-tan 


t ^ r< r< t* ^ 4> t* r•■H 


a ^ ^ ^ ^^/n 

uccauccgcu 


xo / ooU 


ttcaatttaa 


aact^ctggt^t catttaagaa 


cacrac at crat 


t acr aae a t orr» 
i»ay y a^ai.y ^ 


1 1 1^ a /ra flrt* a Of 
u u^ay a.y uay 


xo # 


aaaattcacc 


ccatitaatcrt taatctecat 


craetatfaf»f« 


r^^* t a oa a r» i" i" 




xoouuu 


gctctaccct 


craooaaatca at cao'c tec a 


tattaattat 


r*a a r» 1 1 cft" a t" 


acLciacagCaa 


xoouou 


aabctiQacaa 


attttooaaa aacratcraaaa 


a cr^ o a r« f" CTCT^ 


eiueiuyc ^y gg 


age u ugagga 


XOoX^U 


tigagc^atgt 


eti" tcraf^^rr^ ' r«at*at"rraa^'a 


b u L^aaiay y 


/** a ^ a ^ ^ V V 

waueici^y^t 


egagc c b ugx 


1 CQt OA 
XOoXoU 


agagaagc t a 


taaaaQaCTcra acrtcrttataa 






to*^^rraa^/^^ 


XOOZ4U 


cttat'tacfca 


tcrtctao'crat atcraaacraaa 


crcrtaeaaaf" t 


^a a na em a ^ a 
ii» ociy ely y a wa 




xooouu 


ctctaattct 


catcatcrtcft cttatacraaa 


aat teat at a 

w wvvo h«ai»a 




u L. u ucay uci* 


xoo J ou 


ccatttcaga 


ctcccactat aatcaagata 


atgtacttgc 


ttcattcatg 


ttctgcaatc 


168420 


aatatcatct 


tatattcttt attcttcccc 


tctcccccat 


atatgttatc 


tttgcctatt 


168480 


ttcttccttc 


ttccctttaa caaatgttat 


tatacaaata 


agagttctga 


ttaatatcga 


168540 


gagtgaaagt 


tattaatgaa acattgccac 


tttgtctcac 


tgcagctgaa 


tttgccagat 


168600 
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acctagttca 



gtagcaccgt gatgagaaaa atcccgtaaa 



catttctaaa gaaaacaggt 



168660 



acactttaag 


aa"kctaat:crf* aafcafcoaett 


era crfTa.1ia 1 1 ^ 


^«i*-ya^^uga acaaagaccg 


xoo / ^ u 


cc t aga t agg 




ciC^M^wy ^a 


ggccaagccc ccggrgccaa 


loo /oU 


tgagacactc 




w ^ CL w w y uy 


ann4' a^Va B «va i~J_l 1-1 II '- rmim n 

aggcagaaga cgccagtigug 


1 £QfiAn 
lboo4U 


t.aec\icctica 


rroai"t*^eraafT /«f*arr«^ar<i^aa 


(a t W fataCTClq la \m 


tccgtcctgc ctggcagggg 




aaacacttce 


^r'aerar'ar^at* fra^aaaa^^cr 


r^rTrTt*'a a rra a rr 
i^aa i>Cidy GLCiy 


tggaataaca aggctctggc 


1o89dU 




f" f*a rrae*arT/^r< 

ucagawagcc auugcguuca 


t~ a #Y4a 

cuagcuyugc 


tgactgcatg ccctcaacac 


169020 




ai*aao^e*aarr H^aa^l*^a/^l' 




actgtacaca ttgaggaaga 


4 ^ n A n A 

169080 


tttttcatct 


fra ^aafrf'ffi'a <T^a^rT^a/iraa 


^a a 4> #^ 

aaagay uaug 


gcagtctctg cagtggttga 


169140 


a fTor+" era eracter 


utaaycLaacu ggaaacaaac 


uacgcaaacg 


catgtttgct taatattaga 


X69200 




i,a^Va^uuyav«^ ayaactCciaa 


^y»a 4* a afrrva a 

y c a u aaggaa 


tgctgttcta gttattaccc 


169260 


^'a rra ef 
i« A u u U U U y 


aa/**^^^^/*«V^ ^ 4» <"r^ ^ 

aac v;i.i;uci.i. uacggaaagc 


ttcaaacata 


tacaaaacta tgciaagaatt 


169320 


A a ^ ^ s ^ 


t^accca^cac ccag^ttcaa 


caatgaticaa 


attttgctca atgatcaatt 


169380 


U c U L. a. 


taccacctCu cpcgtcccca 


cccaatcctc 


cacctcacat tacatggaaa 


169440 


caacccuggc 


atgactaatt tcatctacaa 


tgattttgca 


tatatatctc caggagctat 


169500 


^ 4" a a o o ^ ^ 

u uaaaagcc u 


gatagctaca aaacaaacaa 


tiaattcccta 


taatcaagta tccgtttagt 


169560 


ccLaua u ucclcl 


uuucccugac accuucacac 


cgcgtttgaa 


tcaagatcaa aataaga.ttg 


169620 


^ ^ «^ ^ S ^ ^ s 

t. u C ucl cgc a 


gxcggccgac gcacacgcca 


gtactattt:t 


taiatctatgt gttttcccca 


169680 




agcaccccrc gaacgcgaag 


ctccatgcct 


ttgtactagc agttttagat 


169740 


^ ^ ^ f" a a 


aacuiaCaggc aagccaaacg 


cccacgracg 


gaggaatgct tgaatcaact 


169800 


Gi^eiw> i»ci ua 


uguuugcuua aauCucgggc 


atgatgcagt 


tgaaagaatg gcctttgtga 


169860 




^t't' ^craar^r^i" /iraaf*/v^a^/^a 


4- 4>4-«v^ a a a a 4- 

uccgcaaaau 


gggagtaatg ataccacctc 


169920 


aaerera^ Vaacr 


^af**a'^ i" ^^/*/<taV^a^#v 

c^acauuceluC uCCCouCaug 


g^gctaagta 


tataacacca gagcataaat 


169980 


crcj eri" a 1 1 fc fc a 


aat* Aerf'a^ar^ a^rT4~4>a99a^ 

aauaa^^^ac acgccaaaau 


4-a4-a4>Maaa^ 

uacaucaaau 


tttttaatga acgtatttcc 


170040 


r*e*a^^aaat*r^ 


ctugbuagacc ccaaccaagc 


#^4> 4«^4>^Mk4»M 


agggaaggag acagtggggg 


170100 


ctgccccatg 


catcatggat cagctgtaag 


tctcaaaaca 


gactttccta agaacataga 


170160 


caacctgaaa 


gccaggtttc tggagcaaca 


gcatgggttg 


ctaattttaa agtccctcct 


170220 


ttctcatatg 


aagagatagg ccttataaca 


atattttttg 


tttggtttga ttttttttta 


170280 


ggttgacaga 


aaaaacacag gataaagtat 


ggtatggtag 


ttctaagtca agcaagaaga 


170340 


ggaaaccatg 


ctatcaatgc tggrtgcaggg 


gagaatccaa 


acgagcagag agatgtgaac 


170400 
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aaaaagtcca 


aactggaagg 


gaagagagtt 


agggcaagca 


ggtgggaagc atgtgtcttg 


170460 


gcttctctct 


caggcatatg 


ttataaggaa 


tcagagactt 


ttccgtaggt tgaagagaaa 


170520 


gctgaaagtg 


caggggtggt 


ttccctttct 


gtacttagaa 


aatttcacct ttaactcagg 


170580 


gccaaatcca 


aagtaatata 


ggagcgatgg 


tgtaaaactg 


ataaagatgg ttagacagac 


170640 


gagcagaaaa 


cagttttcct 


gactcccatg 


tgcatttcgt 


aatcccacrtor tcrccacrtacrcr 


170700 


cccaggggag 


cgagtgtggg 


ggctctgaga 


aagccagtga 


accagtagaa gtcaggcaat 


170760 


ataatagaag 


aggaaaaaat 


tgagactttt 


tcccccccat 


ccttatgatc ccacataagc 


170820 


cattttccgg 


tccattccca 


ccactacccc 


tccaaaaaaa 


acccacacac acacaaacta 


170880 


cagattgtct 


tgtaaagaaa 


cagatggaaa 


acaaatctaa 


aacactgagc ctotaaaata 


170940 


cgctcagtca 


cccaagggac 


tatttttaac 


ctcaccctga 


cagagggaga gttaaacttt 


171000 


gagtatttta 


tagacagact 


gcttaaactg 


gaagaaatta 


agctattatg aattgtcaag 


171060 


ttttccgaat 


tacctaataa 


gaatcaagtt 


agctctagca 


acttataaacr ctatattctc 


171120 


tttgcatatc 


tgaatgttgt 


gtaatttgac 


tctaatgcac 


aataatacacr crcraaaaaatia 


171180 


gaac t cagaa 


ttttaaaagt 


gattzataaac 


atgtaaaatg 


aacrtataaca craaaacratto 


171240 


agaattattg 


t:t.ct:aaaat:g 


taaatagttt 


gtgtttgatt 


atQcrcao'cct aciaacrattitt 


171300 


cttcbtactc 


ttgtcattta 


atacttacag 


at at 1 1 1 1 aa 


acttcTcraatia ttcraeeaaat 


171360 


taaacacatt 


acaattaa^a 


agcaat gat t 


gaacactaat 


tttcacaoo't actatcrctaa 


171420 


gcactatgga 


agataaaggt 


ggatgagaca 


tggccccaaa 


crccaaatcraa ettaeacretrt 


171480 


ggagagacat 


atgggtaagc 


crgcaagggeia 


ttcaacactg 


attatctcct agctatgaga 


171540 


aactacaatg 


ttcttcccat 


ct^acbacaac 


ccacctcctg 


aggatttcaa ttcagtttga 


171600 


tgatgatgaa 


aagcaaagag 


1 1 aaac tat g 


ataactcagg 


tttctcttca tttcctcatg 


171660 


tgtccctttg 


gcaaaaagtt 


tagacctata 


atgaggatga 


tccatcrcctc cactacrtaaa 

www** WW w^« wmw w^fc%^ wg^^b 


171720 


catagcttgg 


tatgatgtga 


ggcatccatc 


cgtttttggg 


atacctgaag ttcagctaaa 


171780 


tgttatttca 


tagttcacat 


tatgaagcca 


tttattggct 


a^iaaccactt tttaaatgag 


171840 


atccttttgc 


tatttcaata 


gctaacttcc 


cttagatgca 


gtatacgatt gatattgcat 


171900 


tgaatgctat 


aaaagcatac 


tgtgtgacaa 


gaagaagagt 


ttaacagttt aactctgtac 


171960 


aggaccatta 


agaatttatc 


taggttagaa 


gttctccagt 


cttagcctgt atcagaagca 


172020 


tttgcatgac 


ttgttaagat 


tcagactggt 


ggaccccacc 


ctcactttcc gattcagtag 


172080 


tccggaatgg 


ggtccaccaa 


tttgcatttc 


taactgtggt 


ttttggtgga cgctactggt 


172140 


cctggacttg 


cactttaaga 


acctataatt 


taagccaact 


tcctttgcag tttaggaata 


172200 
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P ♦* f* h rrf* a a 


h t-t-hiT'C't-r't- 


gcttaaacac 


ttcagaaggt 


gaaacac caa 


attgcaaagt 


172260 


v>ay UUU tclw K, 




cca.auuCuca 


aagattttac 


uguCuccntig 


aaatttctgt 


172320 




1- 4* o r» f» frfr 


cccacagccig 


cticttiaaaati 




aiaccacacct 


172380 






acuuaubcca 


catatctcct 


#^4»4>4>a4*Mk«BM 


cacgatattg 


172440 


^^^^ ^ 


CaaCUw uy 


a t a taagc t a 


ctcaaagtab 


gtggccaaga 


acacaiacatt 


172500 




9 ^ ^ 9 ^ ff^l i W 

auCCac^yyy 


ackatcaccli 


tccataaact 


gacgtgtatc 


tatbaacaca 


172560 


*mmm^ ^ b ^ ^ mm^^ ^ 


^V^VS V ^ 4* O A ^ l» 

ggaccccacc 


ac 1 1 taaaga 


aactgttgtg 


gaaacgcgtt 


ctgggtatgt 


172620 


4~ 4~ ^ A 


g uuguagcac 


agt;gagatgg 


gagaaagcat 


cctggctgca 


agataaatgc 


172680 




s o ^ a f^nf^ ^ 4" ^ 
aaUetyyUCuC 


ccckagcagc 


ccctaagtaa 


tgcttzagcag 


attgtaggga 


172740 




uwwwCauaay 


cagacagta.a 


atagattaag 


agagcaatca 


gtggcttaac 


^ AAA 

172800 


atgtyy tCay 


cgac uccacu 


atgaaggctia 


gacaggtagg 


tattgcaagg 


gtggagatgt 


172860 


acttcgtctt 


tcggccactt 


tgtatgtaag 


tttcccctac 


ataacaaatc 


tttggctacc 


172920 


caccaacctg 


tagtgatctg 


actctttggt 


cggagcttgc 


cctcctttta 


tggaggatga 


172980 


ttigtiagcftcc 


tggcagggag 


ttctcccagc 


agcaatcatg 


tcacttcatt 


gggtcatact 


173040 


g^atgaaaga 


t:ctactaaac 


aactgagttt 


tttcatattc 


aaacagatag 


tggccttcca 


173100 


CuCCCuCCCC 


agbtgaaata 


ttaactatag 


cacagtaact 


ttttattcaa 


cattttcata 


173160 


gccctuaacc 


ccagt^ttaat: 


aaatacagga 


cggcagrttaa 


gagcatggcc 


ttcaaagaca 


173220 


gttctgggtg 


caaatcatag 


ctctactatt 


taacaaccat 


gtggccctag 


acagcttaca 


173280 


cgaccaatcc 


acacctcagc 


ttcctcggga 


gagttatggt 


gatagtaacg 


gtagctacct 


173340 


tgtgggaggt 


jp^4>VM4>'a4>Mnn 

cccccacgaa 


taacctgaga 


taacataatt 


agcacaatgt 


cgggtgcata 


173400 


^ua.caugcuu 


aguaaaugcu 


agccgccact 


ttattaaaag 


caatagaaca 


cttsiaaatta 


173460 


^ A ^ 4* A A ^ & s 

uaccgaacaa 


gaaaagagca 


aagcacrtcc 


tttacagaaa 


cctataaatc 


ttcagaagaa 


173520 


a B H a < II 1 

u^aaggusgg 


hAi>aaf-^^4-4- 


gccagaat.gg 


gactaaaaat 


tacccatctg 


ttcaccccag 


173580 


ggaaatttac 


sigatttagiig 


caacttcaaa 


gtagcaatgt 


gattttttag 


aatcaacgta 


173640 


atttGca.caa 


siciaatat^gaa 


aagtgtgact 


gtaatagaaa 


ataaaaagaa 


aaaatctaat 


173700 


cacattagac 


accaaacctia 


caaagaagtt 


ttagaactta 


aaactgcatg 


tactggcaga 


173760 


aacacaaagc 


cacctcagtg 


agaaggggta 


ggaaaattag 


aaataaatcc 


aaaacaaatc 


173820 


agctttccaa 


aaaaggggta 


agacatttaa 


taaggattaa 


aatataacaa 


tttaggaaac 


173880 


aagtgttaga 


ggcatgcctt 


acacaatgta 


ataatccaca 


gaagaaactc 


gggaaacaca 


173940 


ttgccccaac 


taaatctata 


aatacagaaa 


gcctctacta 


agtgaaaaca 


ttgtaattcia 


174000 
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attttttgta taacaataac taaaattcag aaggaaatct . caaagtgaaa aagctgggta 174060 
agccaatgac atgaacatca aaattacata aatattaata aacaaatacc gaggaaacac 174120 

tatcccaaat ggaacctgaa gataccttta gtcacctatt aaaaaagcaa atggattaag X74180 
aaatattgta ttcattgcca gtgaaagtaa ggaatccatt tatttattta tagtgatctt 174240 
ataaattggc atacctcttt tggacagtaa ttaagcataa taatttatag actgattcgg 174300 
taattttatt ctctagaatt tctaattatt caacaaacaa tatatgcaca gaacacttat 174360 
ctacgatgcc aaaaggctga aaatagcata aatgtccaag attaaaggaa aagatttaat 174420 
aaattcaacc tagaaaaata tgtaatcatt aaaatgataa ttabgaagga tatatagaaa 174480 
tgttaaaagt accacaatcg atgaaaatag caacatatat atgtaactat atatatatgt 174540 
agtttgtgtt tgtgtttatg ccaacatata tagttatgtt tatgcacata gaacaaattc 174600 
tatcccgagt gtaacaaagc aaatgcatgt atgtgaaata taasiaggcaa aaagtactaa 174660 
tagcagtatt agaattatga ttaattttta aatcatttaa gcattctttg aagttttctt 174720 
tccagtataa attaaaatta actttgaatt cctcttctgt aacagagtaa tgtgtttgca 174780 
catcactaag tgtatgcaat gccttcatgt cttcatgcct ttatcctagt cagcaatgca 174840 
tcatgggaca acatcaagag ctctgtggcc catagtcatc ccttgtactc acccagcatg 174900 
tgtttactga gccgatattc tggctgtctt ttgtatatac aagaataacc caatatatct 174960 
cagccctgtt ggtctagtgg aggtagacat gtcaatgatc attaagttac aacatagtac 175020 
gtacagtact agggttaggc tattttagaia cccccaaggt ggtatcaaat tcaacatagc 175080 
aggtaataaa acatattaga tcttatttct acgggatggg tagagttagc gaggcaaaaa 175140 
ggataagtgg ctggaggaaa gacattgcat atagggacta ggcatgaagg taggaaatag 175200 
catggtgagt aagaaatatg tttgcagtat ggaagggcaa gggcttcagg ttcatgttta 175260 
agtctagatt ttaccgctta ttagcttatt attcaaatct tatctaaaaa tgcaaataat 175320 
tccatttatg tcacaaattg atataaggat gaaatgagac caaatgtgta aaggaggcat 175380 
tataatgcct gatgcggcag gtctaacagg tctatttcaa gggctttgac attactggaa 175440 
ccaagtacaa ggtgggatga ggtaggaggt aggagacaat cagatcatgg agaacttctt 175500 
catcaaggct aaagcggttg gactccattc cataagtcac tgaagcctct gaagattttt 175560 
aaatcaagag agcaacatga tcagggttgt ttttcagatg gatcactaaa aactgtcttg 175620 . 
aagctggatt tgatggggcc aagcctggca gcaaggtcag tttgtgggct gttttaatag 175680 
ttctggagac agtgaaggct gaagcaggaa tggaaatgag gaaatggttg gagaaatatt 175740 
catcaggtaa aaaggtaggg ctttgtgatt agattgagat ggaaggagag aagagtgagg 175800 
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ggtcaagtat aactagctct ctagtgtggg tggctgagtg aagcaactaa aattctgaat 175860 
aaaaaggagg aacaaattga gggaaggcaa tgagttattg gtaccatgtg cctggcagta 175920 
tactcagttc tgaggttaca aaaatgagta agacatactt cctgtctgta aggaactcac 175980 
atgctggtag ggaagacaac caaagaaata aaatacactt tggttaaagc cccatatctg 176040 
gagtcttgac agcaaaatat ttaatatcta atcataagga aatcagataa atcctaagta 176100 
agggatattc tgcaagacaa tctaaaaact cttcaaaagc tattaatgtc attcaagaaa 17616.0 
aaccactggg aaacagttca atgttaaaat actacaagag taacggcaat caaatgtaat 176220 
gtgtgatcac tgatagggtt ctaatcccct ccatactcca gaataacagt taaaagaaca 176280 
ctactatgct aattagaaac aattgcatat gaaccgaaat accacccttc ataacactgt 176340 
taaatgtctt aggtgtacca ttgcttcgtg gttatgtaga agagcccagg cattccactg 176400 
taagtgctaa acacctaaag agttggggta gcatgccatg atgtctacaa cttaaaatat 176460 
tcatgtaatt. catacatgtt gatataatgc attcacatag aggaataaca tgtgtaagtg 176520 
gggcaaatgt tcaatttggt gattttatat aagttgaaag agtaataaat accattaatc 176580 
tacagatgag ttttttcaaa atattgaaaa cacactgtag tacatgttat gacagtggtg 176640 
ggctcaacat actcatcagt aagaagtata gatgaaatac aaggatggtt gaaacaaagt 176700 
tctgttttta gctaacctct ttctcagttc cagcttttag ctaactcctt tctccaaggt 176760 
cgtcttctcc tgctttcctt ttcctacaca ggatgctatg tgaaaaccat ttcagaagag. 176820 
ttctggctgt ggtggttagt tgaggcacat tccaatcaca gatgcagttg aggtcatgac 176880 
tacaacacca tcagctagta tagttttctc caaagtgaag actgaaaact atcagaaaga 176940. 
atatagctag atacagtatt gggtc€iagtt cataaaacat atgacaaatc cctccgtctc 177000 
tgcagaaaag tttctttcca aaaatttaac agcattttac attcttaact tttgtctact 177060 
aaatagactt ctcatttgtc cactgattct ggctfiiacaatt ctaacaactt tcatttattg 177120 
actacttcta tgcaccaagt gtatgcacat caaatgctgg tattttgcat atatttatcc 177180 
aaaaaattta tgaagtgaat accttgcact ggagacacag cagggaacag ataaattcct 177240 
acctcttaga. ggtgatttca tcctaatgat ctcaaatttc acttacgatc tcattcaatc 177300 
ttcacaataa cctaaaaggg agatttcatg agatttcaaa ccctgcctag gattaagcta 177360 
gattccaacc acagtcattc aacrttccaca gcacatagtt ttgttctatt ttactgcttc 177420 
tttccaataa ctcagcatca ctggaatttc aggaatttgt aagttgatat aaacagattt 177480 
catcaagaat agaaggaaca cctctcaaaa tccaaattaa aaaaacagga tacagtctgt 177540 
ccaagaatat gcaagacagc cagggacaca gcacagtagt gttagagttt cttataccta 177600 
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acaataaaaa 


acacagaata ttcaaaatca 


taattgccct 




agcattgcct 


177660 


caaattccaa ctgtcctaga tctctcatta tacagttggg 


gctgtctctt 


gcactatgct 


177720 


ctctgcgttc 


ttatcacttt gatatgctaa ggagctttga 


atttagcaga 


gggtaaactg 177780 


ggcccagtaa gtggtttcag atttaaattt taattcgtta 


aagaagcaca 


tagttcctct 177840 


gtagtgaatt 


c 








177851 


<210> 4 

<211> 2233 

<212> DNA 

<213> Homo sapiens 










<400> 4 
tgcaggtgag 


caagaggatg ctggcggggg 


gcgtgaggag 


catgcccagc 


cccctcctgg 


60 


cGtgc1:ggca 


gcccatcctc ctgctggtgc 


tgggctcagt 


gcugucaggc 


tcggccacgg 


120 


gctgcccgcc 


ccgctgcgag tgctccgccc 


aggaccgcgc 


tg^gctgtgc 


caccgcaagc 


180 


cc 1 1 1 crt Grgc 


agtccccgag ggcatcccca 


ccgagacgcg 


ccugcuggac 


ctaggcaaga 


240 


accgcatcaa 


aacgctcaac caggacgagt 


tcgccagctt 


cccgcacctg 


gaggagctgg 


300 


agctcaacga 


gaacatcgtg agcgccgtgg agcccggcgc 


ctl^caacaac 


ctcttcaacc 


360 


tccggacgct 


gggtctccgc agcaaccgcc 


tgciagctcat 


cccgcbaggc 


gtcttcactg 


420 


gcctcagcaa 


cctgaccaag ctggacatca gcgagaacaa 


gatcgttatc 


c^ac^ggact 


480 


acatgtttca 


ggacctgtac aacctcaagt 


cactggaggt 


fcggcgacaat 


gacctcgtct 


540 


acatctctca 


ccgcgccttc agcggcctca 


acagcctgga 


gcagctgacg 


ctggagaaat 


600 


gcaacctgac 


ctccatcccc accgaggcgc 


tgtcccacct 


gcacggcctc 


atcgtcctga 


660 


ggctccggca 


cctcaacatc aatgccatcc 


gggactactc 


cttcaagagg 


ctgtaccgac 


720 


tcaaggtctt 


ggagatctcc cactggccct 


acttggacac 


catgacaccc 


aactgcctct 


780 


acggcctcaa 


cctgacgtcc ctgtccatca 


cacactgcaa 


tctgaccgct 


gtgccctacc 


840 


tggccgtccg 


ccacctagtc tatctccgct 


tcctcaacct 


Cucccacaac 


cccatcagca 


900 


ccattgaggg 


ctccatgttg catgagctgc 


tccggctgca 


ggagat c cag 


ctggtgggcg 


960 


ggcagctggc 


cgtggtggag ccctatgcct 


tccgcggcct 


caactacctg 


cgcgtgctca 


1020 


atgtctctgg 


caaccagctg accacactgg 


aggaatcagt 


cttccactcg 


^tgggcaacc 


1080 


tggagacact 


catcctggac tccaacccgc 


tggcctgcga 


ctgtcggctc 


ctgtgggtgt 


1140 


tccggcgccg 


ctggcggctc aacttcaacc 


ggcagcagcc 


cacgtgcgcc 


acgcccgagt 


1200 


ttgtccaggg 


caaggagttc aaggacttcc 


ctgatgtgct 


actgcccaac 


tacttcacct 


1260 


gccgccgcgc 


ccgcatccgg gaccgcaagg 


cccagcaggt 


gtttgtggac 


gagggccaca 


1320 
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cggtgcagtt tgtgtgccgg gccgatggcg acccgccgcc cgccatcctc tggctctcac 1380 

cccgaaagca cctggtctca gccaagagca atgggcggct cacagtcttc cctgatggca 1440 

cgctggaggt gcgctacgcc caggtacagg acaacggcac gtacctgtgc atcgcggcca 1500 

acgcgggcgg caacgactcc atgcccgccc acctgcatgt gcgcagctac tcgcccgact 1560 

ggccccatca gcccaacaag accttcgctt tcatctccaa ccagccgggc gagggagagg 1620 

ccaacagcac ccgcgccact gtgcctttcc ccttcgacat caagaccctc atcatcgcca 1680 

ccaccatggg cttcatctct ttcctgggcg tcgtcctctt ctgcctggtg ctgctgtttc 1740 

tctggagccg gggcaagggc aacacaaagc acaacatcga gatcgagtat gtgccccgaa 1800 

agtcggacgc aggcatcagc tccgccgacg cgccccgcaa gttcaacatg aagatgatat 1860 

gaggccgggg cggggggcag ggacccccgg gcggccgggc aggggaaggg gcctggccgc 1920 

cacctgctca ctctccagtc cttcccacct cctccctacc cttctacaca cgttctcttt 1980 

ctccctcccg cctccgtccc ctgctgcccc ccgccagccc tcaccacctg ccctccttct 2040 

accaggacct cagaagccca gacctgggga ccccacctac acaggggcat tgacagactg 2100 

gagttgaaag ccgacgaacc gacacgcggc agagtcaata attcaataaa aaagttacga 2160 

actttctctg taacttgggt ttcaataatt atggattttt atgaaaactt gaaataataa 2220 

aaagagaaaa aaa 2233 

<210> 5 

<211> 2125 

<212> DNA 

<213> Homo sapiens 

<400> 5 

ggcacagcag acgtaccctc cctcgctgcc tgcctgcggc ctgccctgca tgcaggatgg 60 

ccctgaggaa aggaggcctg gccctggcgc tgctgctgct gtcctgggtg gcactgggcc 120 

cccgcagcct ggagggagca gaccccggaa cgccggggga agccgagggc ccagcgtgcc 180 

cggccgcctg tgtctgcagc tacgatgacg acgcggatga gctcagcgtc ttctgcagct 240 

ccaggaacct cacgcgcctg cctgacggag tcccgggcgg cacccaagcc ctgtggctgg 300 

acggcaacaa cctctcgtcc gtccccccgg cagccttcca gaacctctcc agcctgggct 360 

tcctcaacct gcagggcggc cagctgggca gcctggagcc acaggcgctg ctgggcctag 420 

agaacctgtg ccacctgcac ctggagcgga accagctgcg cagcctggca ctcggcacgt 480 

ttgcacacac gcccgcgctg gcctcgctcg gcctcagcaa caaccgtctg agcaggctgg 540 

aggacgggct cttcgagggc ctcggcagcc tctgggacct caacctcggc tggaatagcc 600 
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tggcggtgct 
cgggcaacag 
agctggacct 
cccggctcca 
tcctgggcct 
tggaggacac 
tcgccagcct 
gccacaaccg 
tgctcacgct 
ccaacgtggc 
tccggggcct 
gcccgcacac 
tcgtgggcat 
cctccaacca 
. acctgctgct 
agcgggcctt 
tggcaccact 
cgccgcagcc 
gccctctcaa 
tccaggccat 
cctgtgccag 
ttgctccctg 
accttgtgct 
agacgcaagg 
ggcaaaggca 
aaaaaaaaaa 



ccccgatgcg gcgttccgcg 
gctggcctac ctgcagcccg 
gagcaggaac gcgctgcggg 
gaaactctac ctggaccgca 
gaaggcgctg cgatggctgg 
gttccccggt ctgctgggcc 
gcggccccgc accttcaagg 
catccggcag ctggctgagc 
agaccacaac cagctccagg 
ggtcatgaac ctctctggga 
gggcaagctg cacagcctgc 
cttcaccggc ctctcggggc 
tgaggagcag agcctgtggg 
gctcacgcac ctgccccacc 
ctcccgcaac cgcctggcag 
ctggctggac gtctcgcaca 
ggggcggctg cgctacctca 
cccgggcctg gagcgcctgt 
ggcgctgcgg gacttcgccc 
ctgtgagggg gacgattgcc 
cccgcccgag gtcgtggggc 
ctgaccaggt ccccggactc 
ggggacaggt cctcagtgtc 
gcctgatggg gtggaaggca 
atcgaaaaaa aaaaaaaaaa 
aaaaaaaaaa aaaaa 



gcctgggcag 
cgctcttcag 
ccatcaaggc 
acctcatcgc 
acctgtccca 
tgcgtgtgct 
acctgcactt 
gcagctttga 
aggtcaaggc 
actgtctccg 
acctggaggg 
tccgccgact 
ggctggcgga 
gcctcttcca 
agctgccggc 
accgcctgga 
gcctcaggaa 
ggctggaggg 
tgcagaaccc 
agccgcccgc 
tcgacctgcg 
aagccccgga 
ctcaggggcc 
tggcggcccc 
aaaaaaaaaa 



cctgcgcgag 
cggcctggcc 
aaacgtgttc 
tgccgtggcc 
caaccgcgtg 
gcggctgtcc 
cctggaggag 
gggcctgggg 
gggcgctttc 
gaaccttccg 
cagctgcctg 
cttcctcaag 
gctgctggag 
gggcctgggc 
ggacgccctg 
ggcattgccc 
caactcactg 
taacccctgg 
cagtgctgtg 
gtacacctac 
ggacctcagc 
ctcaggcccc 
tgcccagtgc 
cccagctgtc 
aaaaaaaaaa 
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ctggtgctgg 660 

gagctccggg 720 

gtgcagctgc 780 

ccgggcgcct 840 

gctggcctcc 900 

cacaacgcca 960 

ctgcagctgg 1020 

cagcttgagg 1080 

ctcggcctca 1140 

gagcaggtgt 1200 

ggacgcatcc 1260 

gacaacggcc 1320 

ctcgacctga 1380 

aagctggagt 1440 

ggccccctgc 1500 

aacagcctct 1560 

cggaccttca 1620 

gactgtggct 1680 

ccccgcttcg 1740 

aacaacatca 1800 

gaggcccact 1860 

cacctggctc 1920 

acttgctgga 1980 

atcaattaaa 2040 

aaaaaaaaaa 2100 
2125 



<210> 6 

<211> 4762 

<212> DMA 

<213> Homo sapiens 

<400> 6" 

gcgctccaga caagatggcg cggccggtcc ggggagggct cggggccccg cgccgctcgc 



60 
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cttgccttct ccttctctgg ctggttttgg ttcggctgga gccggtgacc gccgcggccg 120 

gcccgcgggc gccctgcgcg gccgcctgca cttgcgctgg ggactcgctg gactgcggtg 180 

ggcgcgggct ggctgcgttg cccggggacc tgccctcctg gacgcggagc ctaaacctga 240 

gttacaacaa actctctgag attgaccctg ctggttttga ggacttgccg aacctacagg 300 

aagtgtacct caataataat gagttgacag cggtaccatc cctgggcgct gcttcatcac 360 

atgtcgtctc tctctttctg cagcacaaca agattcgcag cgtggagggg agccagctga 420 

aggcctacct ttccttagaa gtgttagatc tgagtttgaa caacatcacg gaagtgcgga 480 

acacctgctt tccacacgga ccgcctataa aggagctcaa cc tggcaggc aatcggattg 540 

gcaccctgga gttgggagca tttgatggtc tgtcacggtc gctgctaact cttcgcctga 600 

gca2iaaacag gatcacccag cttcctgtaa gagcattcaa gctacccagg ctgacacaac 660 

tggacctcaa tcggaacagg attcggctga tagagggcct caccttccag gggctcaaca 720 

gcttggaggt gctgaagctt cagcgaaaca acatcagcaa actgacagat ggggccttct 780 

ggggactgtc caagatgcat gtgctgcacc tggagtacaa cagcctggta gaagtgaaca 840 

gcggctcgct ctacggcctc acggccctgc atcagctcca cctcagcaac aattccatcg 900 

ctcgcattca ccgcaagggc tggagcttct gccagaagct gcatgagttg gtcctgtcct 960 

tcaacaacct gacacggctg gacgaggaga gcctggccga gctgagcagc ctgagtgtcc 1020 

tgcgtctcag ccacaattcc atcagccaca ttgcggaggg tgccttcaag ggactcagga 1080 

gcctgcgagt cttggatctg gaccataacg agatttcggg cacaatagag gacacgagcg 1140 

gcgccttctc agggctcgac agcctcagca agctgactct gtttggaaac aagatcaagt 1200 

ctgtggctaa gagagcattc tcggggctgg aaggcctgga gcacctgaac cttggaggga 1260 

atgcgatcag atctgtccag tttgatgcct ttgtgaagat gaagaatctt aaagagctcc 1320 

atatcagcag cgacagcttc ctgtgtgact gccagctgaa gtggctgccc ccgtggctaa 1380 

ttggcaggat gctgcaggcc tttgtgacag ccacctgtgc ccacccagaa tcactgaagg 1440 

gtcagagcat tttctctgtg ccaccagaga gtttcgtgtg cgatgacttc ctgaagccac 1500 

agatcatcac ccagccagaa accaccatgg ctatggtggg caaggacatc cggtttacat 1560 

gctcagcagc cagcagcagc agctccccca tgacctttgc ctggaagaaa gacaatgaag 1620 

tcctgaccaa tgcagacatg gagaactttg tccacgtcca cgcgcaggac ggggaagtga 1680 

tggagtacac caccatcctg cacctccgtc aggtcacttt cgggcacgag ggccgctacc 1740 

aatgtgtcat caccaaccac tttggctcca cctattcaca taaggccagg ctcaccgtga 1800 

atgtgttgcc atcattcacc aaaacgcccc acgacataac catccggacc accaccgtgg 1860 
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cccgcctcga atgtgctgcc 


acaggtcacc caaaccctca 


gattgcctgg 


cagaaggatg 


1920 


gaggcacgga tttccccgct 


gcccgtgagc gacgcatgca 


tgtcatgccg 


gatgacgacg 


1980 


tgtttttcat cactgatgtg 


aaaatagatg acgcaggggt 


ttacagctgt 


actgctcaga 


2040 


actcagccgg ttctatttca 


gctaatgcca ccctgactgt 


cctagagacc 


ccatccttgg 


2100 


tggtcccctt ggaagaccgt 


gtggtatctg tgggagaaac 


agtggccctc 


caatgcaaag 


2160 


ccacggggaa ccctccgccc 


cgcatcacct ggttcaaggg 


ggaccgcccg 


c t gage c tea 


2220 


ctgagcggca ccacctgacc 


cctgacaacc agctcctggt 


ggttcagaac 


gtggtggcag 


2280 


aggatgcggg ccgatatacc 


tgtgagatgt ccaacaccct 


gggcacggag 


cgagctcaca 


2340 


gccagctgag cgtcctgccc 


gcagcaggct gcaggaagga 


tgggaccacg 


gtaggcatct 


2400 


tcaccattgc tgtcgtgagc 


agcatcgtcc tgacgtcact 


ggtctgggtg 


tgcatcatct 


2460 


accagaccag gaagaagagt 


gaagagtaca gtgtcaccaa 


cacagatgaa 


accgtcgtgc 


2520 


caccagatgt tccaagctac 


ctctcttctc aggggaccct 


ttctgaccga 


caagaeiaccg 


2580 


tggtcaggac cgagggtggc 


cctcaggcca atgggcacat 


tgagagcaat 


ggtgtgtgtc 


2640 


caagagatgc aagccacttt 


ccagagcccg acactcacag 


cgttgcctgc 


aggcagccaa 


2700 


agctctgtgc tgggtctgcg 


tatcacaaag agccgtggaa 


agcgatggag 


aaagctgaag 


2760 


ggacacctgg gccacataag 


atggaacacg gtggccgggt 


cgtatgcagt 


gactgcaaca 


2820 


ccgaagtgga ctgttactcc 


aggggacaag ccttccaccc 


ccagcctgtg 


tccagagaca 


2880 


gcgcacagcc aagtgcgcca 


aatggcccgg agccgggtgg 


gagtgaccaa 


gage at t etc 


2940 


cacatcacca gtgcagcagg 


actgccgctg ggtcctgccc 


cgagtgccaa 


gggtcgctct 


3000 


accccagtaa ccacgataga 


atgctgacgg ctgtgaagaa 


aaagccaatg 


gcatctctag 


3060 


atgggaaagg ggattcttcc 


tggactttag caaggttgta 


tcacccggac 


tccacagagc 


3120 


tacagcctgc atcttcatta 


acttcaggca gtccagagcg 


cgcggaagcc 


cagtaettgc 


3180 


ttgtttccaa tggccacctc 


cccaaagcat gtgacgccag 


tcccgagtcc 


acgccactga 


3240 


caggacagct ccccgggaaa 


cagagggtgc cactgctgtt 


ggcacca2Laa 


agctaggttt 


3300 


tgtctacctc agttcttgtc 


ataccaatct ctacgggaaa 


gagaggtagg 


agaggctgcg 


3360 


aggaagcttg ggttcaagcg 


tcactcatct gtacatagtt 


gtaactccca 


tsrtggagtat 


3420 


cagtcgctca caggacttgg 


atctgaagca cagtaaacgc 


aagaggggat 


ttgtgtacaa 


3480 


aaggcaaaaa aagtatttga 


tatcattgta cataagagtt 


ttcagagatt 


tcatatatat 


3540 


cttttacaga ggctatttta 


atctttagtg catggttaac 


agaaaaaaat 


tatacaattt 


3600 


tgacaatatt atttttcgta 


tcaggttgct gtttaatttt 


ggagggggtg 


gggaa^tagt 


3660 
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tctggtgcct 


taacgcatgg ctggaattta tagaggctac aaccacattt gttcacagga 


3720 


gtttttggtg 


cggggtggga ■ aggatggaag gccttggatt tatattgcac ttcatagacc 


3780 


cctaggctgc 


tgtgcggtgg gactccacat gcgccggaag gagcttcagg tgagcactgc 


3840 


tcatgtgtgg 


atgcccctgc aacaggcttc cctgtctgta gagccagggg tgcaagtgcc 


3900 


atccacactt 


gcagtgaatg gcttttcctt ttaggtttaa gtcctgtctg tctgtaaggc 


3960 


gtagaatctg 


tccgtctgta aggcgtagaa tgagggttgt taatccatca caagcaaaag 


4020 


gtcagaacag 


ttaaacactg cctttcctcc tcctcttatt ttatgataaa agcaaatgtg 


4080 


gccttctcag 


tatcattcga ttgctatttg agacttttaa attaaggtaa aggctgctgg 


4140 


tgttggtacc 


tgtggatttt tctatactga tgttttcgtt ttgccaatat aatgagtatt 


4200 


acattggcct 


tgggggacag aaaggaggaa gttctgactt ttcagggcta ccttatttct 


4260 


actaaggacc 


cagagcaggc ctgtccatgc cattccttcg cacagatgaa actgagctgg 


4320 


gactggaaag 


gacagccctt gacctgggtt ctgggtataa tttgcacttt tgagactggt 


4380 


agctaaccat 


cttatgagtg ccaatgtgtc atttagtaaa acttaaatag aaacaaggtc 


4440 


cttcaaatgt 


tcctttggcc aaaagctgaa gggagttact gagaaaatag ttaacaatta 


4500 


ctgtcaggtg 


tcatcactgt tcaaaaggta agcacattta gaattttgtt cttgacagtt 


4560 


aactgactaa 


tcttacttcc acaaaatatg tgaatttgct gcttctgaga ggcaatgtga 


4620 


aagagggagt 


attactttta tgtacaaagt tatttattta tagaaatttt ggtacagtgt 


4680 


acattgaaaa 


ccatgtaaaa tattgaagtg tctaacaaat ggcattgaag tgtctttaat 


4740 


aaaggttcat 


ttataaatgt ca 


4762 



<210> 7 

<211> 2306 

<212> DNA 

<213> Homo sapiens 

<400> 7 

cggggacacc acgccagtgc tttcctgcct tccttccgag atggaaagag gagctcctag 60 

ctcacttaag ccggggtagg gctggttctc ctttccgagc caaaatccca ggcgatggtg 120 

aattatgaac gtgccacacc atgaagctct tgtggcaggt aactgtgcac caccacacct 180 

ggaatgccat cctgctcccg ttcgtctacc tcacggcgca agtgtggatt ctgtgtgcag 240 

ccatcgctgc tgccgcctca gccgggcccc agaactgccc ctccgtctgc tcgtgcagta 300 

accagttcag caaggtggtg tgcacgcgcc ggggcctctc cgaggtcccg cagggtattc 360 

cctcgaacac ccggtacctc aacctcatgg agaacaacat ccagatgatc caggccgaca 420 



108/161 



wo 03/035833 PCT/US02/33542 





cctccaccac 


c tcrcracrrrt 


tcrcaattcrcrcf 
**9^ciy »"9y y 


cacTCTaacfccc atcccro'Cacra 


480 


ttorarrcrfca'CfCf 


ggcciitca^c 


acre c t acre e & 


QCc tcaacac 


cctcrcraCTctQ titcGacaact 

ww^yyvywwg w w^^5j**w**%aw w 


540 


y y v> i«ija^ciy 


catccetacre 


crcrcrereGttfccr 


aataeefcO'fcc 


caaCTCtcrccrcr craoctcto'crc 

w omy w w y w y y y ^y w w w w y y w 


600 


U W 9^ 6lCl\» a A 








caacccTCTcrta ccctccctca 

WGk^&W wy 23 9 ^y WW\« WW\vW WWv* 


660 




Cut gggggag 




fccroa er^ at afc 
wy y cLy u^uciu 


wuwi«yayyyA ywuuuwyAyy 


720 


Ss C b C act 






ocat/rt* ff^aa 
y wci^y wy w6iG& 


fa^taaacraff atCTr*r«r'aal"r' 

wcfctg wciwcty ow nwywwwACiww 


780 


tCd.CCCCCCt 


gguggggc eg 


goLggcigc ugg 


an'A ^^Tt*/**arrrr 
Ayci uguuciyy 


flfAa^'^ar*^^^ ^ot^rra^a^^a 
yAAVtfWAW wwuyAyAwwA 


840 




^ ^r^a ctne* 


Cly U- U U W c 


^ f a A fTA a CTf i" 


oi"CfcicTtcafctT aa<^t*f ar'acfcr 

wwyyy vwdfcr^ ^wAwoy y 


900 




u gagcggaa t 


4* ^ 4* 4* ^ 

gctt tugcicg 


yy w {.yy vU 


At* in uy wy yAo wwwAAwi>L>yy 


960 


ccca.ca.a.t&a. 




Uugccccacg 


9r*r<4~^^^^ar* 


wwwywuyAyy wAwwuyycyy 


1 020 


agttgcatcu 


a,caccacaac 


cc^tggaact 


g t gau t g u ga 


/^a ^t* rr^/?r/*r ^rtf^r^^ rtn^ 


X u o V 


ggcttcgaga 


gtiatatiaccc 


a^ccaattcca 


CC ugcugtgg 


ccywuyu^Ai. y w uwvj wALgc 


1 1 AO 


acatg'cgagg 


ccgc uaCwuc 


gcggaggcgg 


cLwCdggc(^ uu 


v_> Ay i»y u^L>y^*wwwwu 


1200 


ti c a't c a't gga 


cgcaccLrCga 


gacc tcaaca 


V 4" ^ 4" rra <^ i'l 

u u L,\. Uyoggy 


UL^yyAuyywA yAA^t.i«AAy u 


1260 


gtc ^g^sic tc c 


ccc uGtcgucc 


uccgugaagu 


gguugc ugcc 


w AAuyy y Aw A yuyw^cAyww 


1320 


acgcctcccg 


ccacccaagg 


au c u c tgx cc 


ucaacgacgg 


/^a^^'i'^CTaao t*4"1"4"o^r'a^?T 
wAwwUUyAAU Ui.t«UCwwAwy 


1 lao 




agacac uggg 


gcg u ac ac ac 


9 4* /v/v^ ^ra ^ 

gc a uggcgac 


^ a a 4* ^4* V a rmf^ a a 4* ^ a . 
w AAUy t-uyw>A yywAAwuwwA 


1440 


acgccticggc 




gtgagcacgg 


^ 4* 9 ^^99 

c cgagc u uaa 


^9^/«4"^^a9rt ^a^a f^f^ 4* 4" ^ ^ 

CawCuccaaw UAwAgci^uCb 


1 ROO 


tcacca.cagt 


aacaguggag 


9 ^ ^ s ^ >v/v9 

accacggaga 


uCucgcci^yci 


/vfra ^aria A/^n ^rraAAcr^A^a 
gyAwAwAAcy uyAAAyuAUA 


1560 


S J't^ ^ #^ t "t* ^ ^ 


uawCcLcg wcc 


etc ug 9 i* u ac w 


cly ccy y wa u>a 


bAwwAwwvwL> AwwAV^yy t-y w 


1620 


tcattcagac 


uacccgugug 


cccaagcagg 


uggcaguacc 


/^rrf^erskf^strrstf^ aor*ar^^rrAr*a 

uyuyAwAyAw AVcUAv^wyA^A 


1680 


aga c agac 


c age c uggeiu 


^a a ^ a ^ rra 

gciag uca ugcL 


a rra ^ ^ a ^ a a 
Ay AW w A W w A A 


yAUUAwwAwu yy w uy wiv wi«y 


1740 


ggcag^t: gac 


uccgcuagcw 


gccgccacgu 


ugaccgxctu 


/*< Va ♦•aaar^^+* <^rt4' a a rr^nn^ 
wUAwAAAwUL> cyuAAywyyu 


1800 


ac csig'c age g* 


B 4* a ^ A ^ ^ 

gag uaCcly uC 


ac eigc cgcw c 


^na ^ ^ 4~ rra 

yyAw uy uuyA 


rYaVaal'f^r^an cr^rma^fTAacT 
yAUAAuwwAy yuyyAUiyAAy 


1860 


4 ^ a ^ ^ ^ ^ A #f ^ 

acaucccagc 


agcaacaccc 


gcagcagcacL 


CAgcagcuCw 


gbwcgyuguA u^AyywyAyy 


' 1920 


gggcagtagt 


gcugcccaca 


9 ^ 4" a ^ rra 

au u C augct w v# 


a^9^Vaa^4'a 
AUAUUAAwUA 


r^aar^a/^^Va^^ AA AOf^aCT^aC 
WAAwAWWUAw AAAwVvAy^AW 


1980 


atggggccca 


ctggacagaa 


aacagcctgg 


ggaactctct 


gcaccccaca gtcaccacta 


2040 


tctctgaacc 


ttatataatt 


cagacccata 


ccaaggacaa 


ggtacaggaa actcaaatat 


2100 


gactcccctc 


ccccaaaaaa 


cttataaaat 


gcaatagaat 


gcacacaaag acagcaactt 


2160 


ttgtacagag 


tggggagaga 


ctttttcttg 


tatatgctta 


tatattaagt ctatgggctg 


2220 
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gttaaaaaaa 


acagattata ttaaaattta 


aagacaaaaa 


grtcaaaacaa aaaaaaaaaa 


2280 


aaaaaaaaat 


tccgagatgt caggga 






23UO 


<210> 8 

<211> 4055 

<212> DMA 

<213> Homo sapiens 








<400> 8 


cfcrcaQaQcracr crcraaaa'ccrac 


tgcagtccga 


aaggagctbt tggaagctag 






crtcaCTO'acaii crcrcattcrertc 


gagag€iaagc 


ctgggctggc aagagctgcc 


1 1 n 
l^U 






aaaaagaggg 


gagagagcag agggaggggg 


1 on 
180 






aggggactgg 


ggtttctgcc gcgcagggag 


240 




999^9^^939^ 9^^^<*99g^9 


gcgcggagca 


gctgcgctcc cgagaacgcg 


300 




^a /*ma ^ ^ a nr* a ^a ^ a 4* ^nnn 


aaggtctgcg 


ccaacgggaa ccaacttgtg 


360 


c aaaa u 


rT'l'af*<r*f^aa^rr r^arr/^^'inrrraaa 


tgagatcaaa 


gctgcagttg catttgagaa 


420 


gga c gagaag 


eigvtfixCiy w^ciLi uoiygy acluuu 


tttttttacc 


cgttttcttc ctttttcttt 


480 


t* 4- 4- i-t <- ^ f- 1> 




ttcgtgtgtg 


ttttttttta atttgcctac 


540 


M A ^ 4* 

cacccugccc 




ccatttgaaa 


taaaagcccc agtctcaact 


600 


4* ^ «^ A ^a ^/^^ 


r^^rt/^f't/'*^ ^^f^ rr/«ra^/'»/*<a/^^a 


ccggctgatg 


gaggagaagg ggacccgggg 


660 


y c t ggc g 




tcctgcgtct 


cccccgtgat cccggccccg 


720 




iT^^crcaacar* r«i~rTfiafTfTaf*r» 
i>^^Aa.^cL(k<> ^ uy y ay y cii'^ 


tggaccgggt 


gctgggggtg ggggcgggga 


780 


C a.gay gacig^y 


adciy y ^cLQ^c^ ^yciy^i;; nuclei 


aaagaaaaaa 


aaaaagtagc ggggggagga 


840 


cLl-y y gu l> la 




ttgaaatttt 


cctccactac ctccgccccc 


900 






aacgtgagat 


tatgaaattg cagaggcggt 


960 


ggagggaagg 


agacaggata taaccggagt 


ttggagggga 


gaggggaagg tggctggccg 


1020 


ggtggctgaa 


atcaaaaatt caattgcgca 


ctgggttgtg 


atgagaaatc taatcagatc 


1080 


tttggcgaag 


gggccggccg gaaggatgga 


gagtgggggg 


gaagttgctc cccaaattct 


1140 


tcgaagggga 


ggctggggag aggaattgac 


catgtaaaag 


gagacttttt tttttggtgg 


1200 


tggtggctgt 


tgggtgcctt gcaaaaatga 


aggatgcagg 


acgcagcttt ctcctggaac 


1260 


cgaacgcaat 


ggataaactg attgtgcaag 


agagaaggaa 


gaacgaagct ttttcttgtg 


1320 


agccctggat 


cttaacacaa atgtgtatat 


gtgcacacag 


ggagcattca agaatgaaat 


1380 


aaaccagagt 


tagacccgcg ggggttggtg 


tgttctgaca 


taaataaata atcttaaagc 


1440 


agctgttccc 


ctcccccccc ccaaaaaaaa 


ggatgattgg 


aaatgaagaa ccgaggattc 


1500 
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acaaagaaaa 


aagtatgttc 


atttttctct 


ataaiaggaga 


aagtgagcca 


aggagatatt 


1560 


tttggaatga 


aaagtttggg 


gcttttttag 


taaagtaaag 


aactggtgtg 


gtggtgtttt 


1620 


cttttctttt 


tgaatttccc 


acaagaggag 


aggaaattaa 


taatacatct 


gcaaagaaat 


1680 


ttcagagaag 


aaaagttgac 


cgcggcagat 


tgaggcattg 


attgggggag 


agaaaccagc 


1740 


agagcacagt 


tggatttgtg 


cctatgttga 


ctaaaattga 


cggataattg 


cagttggatt 


1800 


tttcttcatc 


aacctccttt 


tttttaaatt 


tttattcctt 


ttggtatcaa 


gatcatgcgt 


1860 


tttctcttgt 


tcttaaccac 


ctggatttcc 


atctggatgt 


tgctgtgatc 


agtctgaaat 


1920 


acaactgttt 


gaattccaga 


aggaccaaca 


ccagataaat 


tatgaatgtt 


gaacaagatg 


1980 


accttacatc 


cacagcagat 


aatgataggt 


cctaggttta 


acagggccct 


atttgacccc 


2040 


ctgcttgtgg 


tgctgctggc 


tcttcaactt 


cttgtggtgg 


ctggtctggt 


gcgggctcag 


2100 


acctgccctt 


ctgtgtgctc 


ctgcagcaac 


cagttcagca 


aggtgatttg 


tg^tcggaaa 


2160 


aacctgcgtg 


aggttccgga 


tggcatctcc 


accaacacac 


ggctgctgaa 


cctccatgag 


2220 


aaccaaatcc 


agatcatcaa 


agtgaacagc 


ttcaagcact 


tgagacactt 


ggaaatccta 


2280 


cagttgagta 


ggaaccatat 


cagaaccatt 


gaaattgggg 


ctttcaatgg 


tctggcgaac 


2340 


ctcaacactc 


tggaactctt 


tgacaatcgrt 


cttactacca 


tcccgaatgg 


agcttttgta 


2400 


tacttgtcta 


aactgaagga 


gctctggttg 


cgaaacaacc 


ccattgaaag 


catcccttct 


2460 


tatgctttta 


acagaattcc 


ttctttgcgc 


cgactagact 


taggggaatt 


gaaaagactt 


2520 


tcatacatct 


cagaaggtgc 


ctttgaaggt 


ctgtccaact 


tgaggtattt 


gaaccttgcc 


2580 


atgtgcaacc 


ttcgggaaat 


ccctaacctc 


acaccgctca 


taaaactaga 


tgagctggat 


2640 


ctttctggga 


atcatttatc 


tgccatcaigg 


cctggctctt 


tccagggttt 


gatgcacctt 


2700 


caaaaactgt 


ggatgataca 


gtcccagatt 


caagtgattg 


aacggaatgc 


ctttgacaac 


2760 


cttcagtcac 


tagtggagat 


caacctggca 


cacaataatc 


taacattact 


gcctcatgac 


2820 


ctcttcactc 


ccttgcatca 


tctagagcgg 


atacatttac 


atcacaaccc 


ttggaactgt 


2880 


aactgtgaca 


tactgtggct 


cagctggtgg 


ataaaagaca 


tggcccpctc 


gaacacagct 


2940 


tgttgtgccc 


ggtgtaacac 


tcctcccaat 


ctaaagggga 


ggtacattgg 


agagctcgac 


3000 


cagaattact 


tcacatgcta 


tgctccggtg 


attgtggagc 


cccctgcaga 


cctcaatgtc 


3060 


actgaaggca 


tggcagctga 


gctgaaatgt 


cgggcctcca 


catccctgac 


atctgtaiict 


3120 


tggattactc 


caaatggaac 


agtcatgaca 


catggggcgt 


acaaagtgcg 


gatagctgtg 


3180 


ctcagtgatg 


gtacgttaaa 


tttcacaaat 


gtaactgtgc 


aagatacagg 


catgtacaca 


3240 


tgtatggtga 


gtaattccgt 


tgggaatact 


actgcttcag 


ccaccctgaa 


tgttactgca 


3300 
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gcaaccacta 


ctcctttctc 


ttacttttca 


accgtcacag tagagactat ggaaccgtct 


3360 


caggatgagg 


cacggaccac 


agataacaat 


gtgggtccca ctccagtggt cgactgggag 


3420 


accaccaatg 


tgaccacctc 


bctcacacca 


cagagcacaa ggtcgacaga gaaaaccttc 


3480 


accatcccag 


tgactgatat 


aaacagtggg 


atcccaggaa ttgatgaggt catgaagact 


3540 


accaaaatca 


tcattgggtg 


ttttgtggcc 


atcacactca tggctgcagt gatgctggtc 


3600 


attttctaca 


agatgaggaa 


gcagcaccat 


cggcaaaacc atcacgcccc aacaaggact 


3660 


gttgaaatta 


ttaatgtgga 


tgatgagatt 


acgggagaca cacccatgga aagccacctg 


3720 


cccatgcctg 


ctatcgagca 


tgagcaccta 


aatcactata actcatacaa atctcccttc 


3780 


aaccacacaa 


caacagttaa 


cacaataaat 


tcaatacaca gttcagtgca tgaaccgtta 


3840 


ttgatccgaa 


tgaactctaa 


agacaatgta 


caagagactc aaatctaaaa catttacaga 


3900 


gttacaaaaa 


acaaacaatc 


aaaaaaaaag 


acagtttatt aaaaatgaca caaatgactg 


3960 


ggctaaatct 


actgtttcaa 


aaaagtgtct 


ttacaeLSiaaa acaaaaaaga aaagaaattt 


4020 


atttattaaa 


aattctattg 


tgatctaaag 


cagac 


4055 


<210> 9 

<211> 1267 

<212> DNA 

<213> Homo sapiens 








<400> 9 
gcatgtgcaa 


cctcaaggac 


atccccaacc 


tgacggccct ggtgcgcctg gaggagctgg 


60 


agctgtcggg 


caaccggctg 


gacctgatcc 


gcccgggctc cttccagggt ctcaccagcc 


120 


tgcgcaagct 


gtggctcatg 


cacgcccagg 


tagccaccat cgagcgcaac gccttcgacg 


180 


acctcaagtc 


gctggaggag 


ctcaacctgt 


cccacaacaa cctgatgtcg ctgccccacg 


240 


acctcttcac 


gcccctgcac 


cgcctcgagc 


gcgtgcacct caaccacaac ccctggcatt 


300 


gcaactgcga 


cgtgctctgg 


ctgagctggt 


ggctcaagga gacggtgccc agcaacacga 


360 


cgtgctgcgc 


ccgctgtcat 


gcgcccgccg 


gcctcaaggg gcgctacatt ggggagctgg 


420 


accagtcgca 


tttcacctgc 


tatgcgcccg 


tcatcgtgga gccgcccacg gacctcaacg 


480 


tcaccgaggg 


catggctgcc 


gagctcaaat 


gccgcacggg cacctccatg acctccgtca 


540 


actggctgac 


gcccaacggc 


accctcatga 


cccacggctc ctaccgcgtg cgcatctccg 


600 


tcctgcatga 


cggcacgctt 


aacttcacca 


acgtcacccft gcaggacacg ggccagtaca 


660 


cgtgcatggt 


gacgaactca 


gccggcaaca 


ccaccgcctc ggccacgctc aacgtctcgg 


720 


ccgtggaccc 


cgtggcggcc 


gggggcaccg 


gcagcggcgg gggcggccct gggggcagtg 


780 
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gtggtgttgg agggggcagt 


ggcggctaca cctacttcac cacggtgacc gtggagaccc 


840 


tggagacgca gcccggagag 


gaggccctgc agccgcgggg gacggagaag gaaccgccag 


900 


ggcccacgac agacggtgtc 


^9Srsrgtgggg gccggcctgg ggacgcggcc ggccctgcct 


960 


cgtcttctac 


cacggcaccc 


gccccgcgct cctcgcggcc cacggagaag gcgttcacgg 


1020 


tgcccatcac ggatgtgacg 


gagaacgccc tcaaggacct ggacgacgtc atgaagacca 


1080 


ccaaaatcat 


catcggctgc 


ttcgtggcca tcacgttcat ggccgcggtg atgctcgtgg 


1140 


ccttctacaa gctgcgcaag 


cagcaccagc tccacaagca ccacgggccc acgcgcaccg 


1200 


tggagatcat 


caacgtggag 


gacgagctgc ccgccgcctc ggccgtgtcc gtggccgccg 


1260 


cggccgc 






1267 


<210> 10 

<211> 4933 

<212> DNA 

<213> Homo sapiens 






<400> 10 
cagaaatgca 


acaagtagta 


ececrcrcrcrtet aca.aa.accrcc ccctcctccQcc tcracttcfcrcc 


60 


gggcgaagcc 


cgcctgcaga 


cTAcccaaacc acrccticcCTcra caaacrQacCTcr aQcraQcrQCrcli 


120 


ggacggcgct 


gcgaagtccg 


aaagaggcca tttiagcgact cbggccaggc taaggggaat^ 


180 


gcagaggaga 


cacagagccg 


acaaaccaAa aoraacoatcc acrcco'C'tGrca ccrcaaacrcacr 


240 


gaggcgatgg 


aggctgcccg 


rracettoreffe cffcectcrctco" tcrcrtcrtcrcfcrGr ctcrccfcccrc^ 


300 


ctcccgccgc 


tggccgagcc 


cgtgtgcccg gagcgctgcg actgccagca tccccagcat 


360 


ctcctgtgca 


ccaacagggg 


gctccgcgta gfcgcccaaga ccagctcgct gccgagcccc 


420 


cacgacgtgc 


tcacctacag 


cctcggcggc aacbtcataa ccaaca'bcac ggccttcgac 


480 


ttccaccgtc 


tggggcagct 


cagacggctg gacctgcagt acaaccagat ccgctctctg 


540 


caccccaaga 


ccttcgagaa 


gctcticgcgg ctiggaagagc tgliaccliggg gaacaacctc 


600 


ttgcaggcgc 


tcgccccggg 


caecrctcrcrcc cccrctrrcoca ao'Ctcrco'eat cctctaecrcc 


660 


aacgggaacg 


agatcagccg 


cctaao'CCGTC acrctcci^tccr acrcrcrcctcrcra cfacrtctaotc 

WW w^*^^%j ws^^ w ^gwwwwwww^^ M^ggwww^%go^ ^sfc^j ww ww 


720 


aagctgcggc 


tggacgggaa 


cffccctcrcfcra' crccfctcrcco'ci acaccrCTtctt ccrctcecttcr 

w*^www wy jjy *^ ^wvj w ta^wwj^^^ ctw^ a w w wywwwwwwwy 


780 


ggcaacctgc 


tctacctaca 


tciiCTorao'tcc aacccrcratcc crctttctcrcrcr caaoaaccrcc 

w w ^ i^w w ^cLww^gGkMWw %jwwwwww^^^ w*^ W *4 W W 


840 


ttcgcccagc 


taggcaagct 


gcgcttcctc aacctctctg ccaacgagct acagccctcc 


900 


ctgcgccacg 


cggccacctt 


cgcaccgctg cgctccctct cctccctcat cctctcggcc 


960 


aacagcctgc 


agcacctcgg 


gccgcgcatc ttccagcacc tgccacgtct cggcctgctc 


1020 


tcgctcaggg 


gcaaccagct 


cacgcacctc gcgcctgagg ccttttgggg cttggaggcc 


1080 
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ctgcgcgagc 


tgcgcctgga 


gggtaatcgg 


ctgagccagc 


tgccaiactgc 


gctgctggag 


1140 


cctctgcaca 


gcctggaggc 


gctggacctg 


agcggcaatg 


agctgtccgc 


cctgcacccg 


1200 


gccaccttcg 


gccacctggg 


ccggctgcgc 


gagctcagcc 


tgcgcaacaa 


cgcgctcagc 


1260 


gccctatccg 


gggacatctt 


cgccgccagc 


ccagcccttt 


atcggctgga 


tctagacggc 


1320 


aacggctgga 


cctgcgactg 


ccggctgcga 


ggcctgaagc 


gctggatggg 


cgactggcac 


1380 


tcgcagggcc 


ggctcctcac 


tcftcttcgtg 


cagtgtcgcc 


accccccggc 


cctgcgaggc 


1440 


aaatacctgg 


attacctgga 


tgaccagcag 


ctgcaaaatg 


gatcctgcgc 


ggatccctcg 


1500 


ccctcagctt 


ccctgaccgc 


tgaccgcagg 


cggcagcccc 


tacccacggc 


cgcaggggag 


1560 


gagatgacgc 


cacctgcagg 


tctcgcggag 


gagctgccgc 


cgcagccgca 


gctccagcag 


1620 


caggggcgat 


ttctagctgg 


ggtggcctgg 


gatggggccg 


ccagggagct 


ggtaggcaac 


1680 


cgcagcgctc 


taaggctgag 


tcggcggggc 


ccgggcctcc 


agcagcccag 


cccctccgtc 


1740 


gctgccgccg 


cgggcccggc 


tccacagtcc 


ctagacctgc 


acaagaagcc 


ccagcggggc 


1800 


cgtccgactc 


gggcagatcc 


cgccctcgcg 


gagcccaccc 


c2Lacggcctc 


tcctggctct 


1860 


gcgccatcgc 


ccgccggcga 


cccctggcag 


cgcgcgacga 


agcatcgtct 


999cacggag 


1920 


caccaggagc 


gtgccgccca 


gtccgacggt 


ggggccgggc 


tgccgccgct 


ggtgtccgac 


1980 


ccatgcgact 


tcaacaagtt 


cattctgtgc 


aacctgacgg 


tggaggcggt 


srsgcgcagac 


2040 


agcgcctcgg 


tgcgctgggc 


cgtgcgcgag 


caccgcagtc 


cccggccgct 


srsrgcggcgcg 


2100 


cgcttccgcc 


tgctctttga 


ccgctttggc 


cagcagccca 


agttccaccg 


cttcgtctac 


2160 


ctgcctgaga 


gcagcgactc 


ggccacgctg 


cgcgagctgc 


gcggggacac 


cccctacctg 


2220 


gtgtgcgtgg 


agggcgtgct 


tgggggccgt 


gtctgccctg 


tggctccccg 


ggaccactgc 


2280 


gcggggctgg 


tcaccctacc 


ggaggccggg 


agccggggcg 


gcgtcgacta 


ccagctgctg 


2340 


accttggccc 


tgctgacggt 


caacgcgctg 


ctggtgctcc 


tggccttggc 


ggcctgggcg 


2400 


tctcgctggc 


tgcgtaggaa 


actgcgggct 


aggcggaagg 


gcggggcccc 


ggtccacgtt 


2460 


cggcacatgt 


actccacccg 


acggcccctg 


cgctccatgg 


gcaccggcgt 


gtccgccgac 


2520 


ttctcgggat 


tccagtcgca 


ccggccacgc 


accaccgtgt 


gcgcgctcag 


tgaggcggac 


2580 


ctcatcgaat 


tcccctgcga 


ccgcttcatg 


gacagtgcgg 


gcggcggcgc 


gggcggcagc 


2640 


ctgagacggg 


aggaccsrtct 


cctgcagcga 


tttgccgact 


aggtccaggg 


catatagaga 


2700 


ccatctcatt 


ggccctaagg 


agccgcctct 


ccgtgaggcc 


caccagccca 


cctcagggga 


2760 


agtgccgttt 


tgtgcacttg 


ccagagaggc 


cggtggggac 


agagggccaa 


ttcgggcacc 


2820 


atcccccaat 


tcccaatact 


cgagaagtaa 


atggatggta 


cttggtggtc 


agagccagag 


2880 
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taggggacaa 


atggatggtg 


ggatgctgag gtcggaggct 


tcgcttggag 


gctttgacac 


2940 


agctatgcga 


atggcttttg 


tagcactgca atgcagaagc 


caggctttgg 


gggtagaaag 


3000 


ggggtgcttg 


tgcccccaac 


atggccagaa atatttgggt 


gcatgctttt 


tgtttgctca 


3060 


gtgtcaaaca 


gagaagtttt 


gtttctattt aaggaaggaa 


cttattacca 


ttacaaagga 


3120 


ggcttggcca' 


gggactccac 


tggtttggtg atctctgcca 


agaaggggga 


tgtaaacagg 


3180 


tggtaaagtt 


taacataccc 


gccaaggaac tcgtttatgt 


tggctgatag 


agcattcagg 


3240 


ataccttaaa 


gtttaataag 


agacgcattt ttttttttca 


aaaatgtgaa 


aagctctgac 


3300 


atttaacgaa 


ctgaccciata 


gactcaagga ctgttttagt 


tggactgggc 


cattttatta 


3360 


tgttcctttt 


aatattaaca 


gtaceiagagc gcttgctgac 


ttcgaggata 


actaagatta 


3420 


catactttct 


caggagaagg 


ctgcatgcaa gacttctctg 


tcagggttgc 


tcctgtggct 


3480 


tttttaattt 


tattttttta 


aacctatata tggaaaagga 


aatttcaatg 


ccagatttga 


3540 


taaaagaatg 


tgatgtatat 


gtagctgatg acccactggg 


gaacaccagt 


gttccagttc 


3600 


acttaccaca 


tctgtgacag 


tgtgtttaga ttggaataaa 


tgtgatgcat 


tacttcttat 


3660 


gtttttatca 


gtgacatggt 


tgactgtgcc ctaattctct 


tgagttgcag 


ttaagcaatg 


3720 


aaggttattt 


cctaataggg 


aagcaaaagg tgattgtcaa 


ttgatagttt 


aatgtttgac 


3780 


cacattagtg 


tctttatatg 


aaatagtaga ggggaagaaa 


ttatagaaaa 


caaatgtgaa 


3840 


aaaaatacac 


cagtgggtat 


ctgttctact aaaaccagaa 


gattgttatg 


agtacttaaa 


3900 


cctcactgtg 


aaataatgat 


atattttgca attaatccct 


ccccaactga 


gtgtcttact 


3960 


gtgttattaa 


atcttatctt 


ttagttaata gttgcagtat 


ttcttttaaa 


tgtttttgtt 


4020 


ttaaacttag 


gggtaggatc 


ctttatttgt tcagttgttt 


ccaactattt 


gggatacttt 


4080 


cattccctgc 


tatttatgaa 


gtacatgttt atcactaagt 


gtagtggttt 


ggtttacatt 


4140 


aataatttta 


tgtgtggtct 


aaaaatgcag tcactaagag 


aatgtacact 


gtggttatgg 


4200 


tcacagtggt 


tatggattta 


ttggcagtgg agtaccatgg 


aggtcactgc 


aatggtgcta 


4260 


aggctgacag 


tggaatcttc 


tgtttagggc cttaagcccc 


tgagggtcct 


ggtgactcag 


4320 


ggaatccatc 


acagccccgg 


gtctttcacc ccagttcact 


GCttttatgt 


ttggcctaga 


4380 


ttgacccatg 


cctgccctct 


tctcaacagc tgagtaggga 


accagccatc 


tgaatgagct 


4440 


gatcgttgtt 


tatgttcaaa 


tgagtaaatg tccagaccac 


ttaaaactac 


agctgctttt 


4500 


ctggcagtct 


cgtctgcggg 


gccaaaactt aataaaccac 


aggaaataga 


ctgtcattct 


4560 


tagtttgctg 


ccagggctta 


ttttagattg agagcatact 


ggtacatgag 


agcagtagtg 


4620 


ttgtttgctc 


ttattttcaa 


ccagggagct atctggcacc 


ttttgtgctc 


ctggcttttt 


4680 
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tcaatcatag 


cactattgca 


tctcctagct 


atttcttttg 


cccagcaggg 


taatattgag 


4740 


tcccattgca 


agtatggaca 


aggcctctgg 


ttctcctcac 


cacccacctt 


ttcagccata 


4800 


gaacatcact 


gaaaatgcct 


aatgcctgga 


tctgtgttct 


actttagttt 


cactgggaag 


4860 


tctttcagtg 


ggagatgaat 


aaatgttata 


cattgttatg 


tccagttatg 


tcaataaacc 


4920 


cactaataga 


gat 










4933 


<210> 11 

<211> 2693 

<212> DNA 

<213> Homo sapiens 












<400> 11 
atggtggtgg 


cacaccccac 


cgccactgcc 


accaccacgc 


ccactgccac 


tgtcacggcc 


60 


accgttgtga 


tgaccacggc 


caccatggac 


ctgcgggact 


ggctgttcct 


ctgctacggg 


120 


ctcatcgcct 


tcctgacgga 


ggtcatcgac 


agcaccacct 


gcccctcggt 


gtgccgctgc 


180 


gacaacggct 


tcatctactg 


caacgaccgg 


ggactcacat 


ccatccccgc 


agatatccct 


240 


gatgacgcca ccaccctcta 


tctgcagaac 


aaccagatca 


acaacgctgg 


catcccccag 


300 


gacctcaaga 


ccaaggtcaa 


cgtgcaggtc 


atctacctat 


acgagaatga 


cctggatgag 


360 


ttccccatca 


acctgccccg 


ctccctccgg 


gagctgcacc 


tgcaggacaa 


caatgtgcgc 


420 


accattgcca 


gggactcgct 


ggcccgcatc 


ccgctgctgg 


agaagctgca 


cctggatgac 


480 


aactccgtgt 


ccaccgtcag 


cattgaggag 


gacgccttcg 


c cgacagcaa 


acagctcaag 


540 


ctgctcttcc 


tgagccggaa 


ccacctgagc 


agcatcccct 


cggggctgcc 


gcacacgctg 


600 


gaggagctgc 


ggctggatga 


caaccgcatc 


tccaccatcG 


cgctgcatgc 


cttcaagggc - 


660 


ctcsiacagcc 


tgcggcgcct 


ggtgctggac 


ggtaacctgc 


tggccaacca 


gcgcatcgcc 


720 


gacgacacct 


tcagccgcct 


acagaacctc 


acagagctct 


cgctggtgcg 


caattcgctg 


780 


gccgcgccac 


ccctcaacct 


gcccagcgcc 


cacctgcaga 


aactctacct 


gcaggacaat 


840 


gccatcagcc 


acatccccta 


caacacgctg 


gccaagatgc 


gtgagctgga 


gcggctggac 


900 


ctgtccaaca 


acaacctgac 


cacgctgccc 


cgcggcctgt 


tcgacgacct 


ggggaacctg 


960 


gcccagctgc 


tgctcaggaa 


caacccttgg 


ttttgtggct 


gcaacctcat 


gtggctgcgg 


1020 


gactgggtga 


aggcacgggc 


ggccgtggtc 


aacgtgcggg 


gcctcatgtg 


ccagggccct 


1080 


gagaaggtcc 


ggggcatggc 


catcaaggac 


attaccagcg 


agatggacga 


gtgttttgag 


1140 


acggggccgc 


agggcggcgt 


ggccaatgcg 


gctgccaaga 


ccacggccag 


caaccacgcc 


1200 


tctgccacca 


cgccccaggg 


ttccctgttt 


accctcaagg 


ccaaaaggcc 


agggctgcgc 


1260 
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CuCCCCgaC^ 


ccaacattga 


ctaccccatg 


gccacgggtg 


atggcgccaa 


gaccctggcc 


1 "^90 




aggccctgac ggcagactcc 


atccgcatca cgtggaaggc cacgctcccc 


XJ ou 


M 4* M ^ ^ #4 ^ 

SCCuCCuC&U 


tccggctcag ttggctgcgc 


ctgggccaca gcccagccgt* gggctccatc 




a.c gf cf a^&c c 1^ 


tggtgcaggg 


ggacaagaca 


gagtacctgc 


tgacagccct 


ggagcccaag 




tccaccl^diCa. 


tcatctgcat 


ggtcaccatg 


gagaccagca atgcctacgt agctgatgag 


X30V 


ac acc cg^lsg* t 


gtgccaaggc 


agagacagcc 


gacagctatg gccctaccac 


cacactcaac 






acgctggccc 


catggcgagc 


ctgcccctgg cgggcatcat 


cggcggggca 


1 ^90 


gtggctctgsr 


tcttcctctt 


cctggtcctg 


ggggccatct gctggtacgt gcaccaggct 




ggcgagctgc 


tgacccggga 


gagggcctac 


aaccggggca 


gcagggaaaa 


gga t gac tat 


XOUv 


atggagtcag 


ggaccaagaa 


ggataactcc 


atcctggaaa 


tccgcggccc 


tcrccrctcrcacr 


J.OOU 


atgctgccca 


tcaacccgta 


ccgcgccaaa 


gaggagtacg 


tggtccacac 


tatcttcccc 




tccaacggca 


gcagcctctg 


caaggccaca 


cacaccattg 


gctatggcac 


cacQCQCTcroc 

w^ifcVi* y y 23 53 y ^ 


1 QQH 
oU 


taccgggacg 


gcggcatccc 


cgacatagac 


tactcctaca 


catgatgccc 


gcccacccgg 




gctgccccgc 


ctcagcccca 


gctgccctgg 


cgtggccatg 


tggctttgcc 


cagcctgctg 


zxUU 


caatccaaga 


gagcaaggaa 


gagaaattcc 


atgggtgact 


ttcctctgca 


gaaagcaaag 


ZXDU 


tttggggagg 


gctgacgatt 


ttgtagaaca 


caacagtgac 


aatttttttt 


aaaagaatag 




aaggcaggag 


ggggaattcg acattgttga 


agacataatt 


tataccaagt 


tatgccagtt 




ggggagggaa 


ggactaaaaa 


teiatattgca 


ggcagggctg ggttgggttt 


ttttttttcc 




cccctgaact 


ggaaggatac 


tacctgtaca 


acatctgtgg 


acacctcatg 


ctctgttcaa 


o ^ fin 


ggccatcaca 


aaggaaccgc 


ccagggagaa 


gcagccggct 


ctcaaagctc 


ccacgcagct 




ctcccgccac 


tggccactcg 


ctggcgaccc 


gatggaaggt 


tttcaggctc 


cbcacaaagg' 


2520 


agagagggaa 


gaaaagatct 


tttgccctgg 


agatatggtc ctgaaatctc 


tcccctggct 


2580 


tattccatac 


catttccctt 


gcagatttgc 


agaaacatgg catctttcac 


tgcattcttt 


2640 


gaacaatcat 


gtagtcgatt 


aaaaaaaaaa 


aacaaaaaaa 


aaaaaaaaaa 


aaa 


2693 



<210> 12 

<211> 2253 

<212> DNA 

<213> Homo sapiens 

<400> 12 

tttttttttt ctttttcttt ttcccaccac attgtatttt atttccgtac ttcagaaatg 60 

ggcctacaga ccacaaagtg gcccagccat ggggcttttt tcctgciagtc ttggcttatc 120 

atttccctgg ggctctactc acaggtgtcc aaactcctgg cctgccctag tgtgtgccgc 180 
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tgcgacagga actttgtcta ctgtaatgag cgaagcttga cctcagtgcc 


tcttgggatc 


240 


ccggagggcg taaccgtact ctacctccac ciacaaccaaa ttaataatgc 


tggatttcct 


300 


gcagaactgc acaatgtaca gtcggtgcac acggtctacc tgtatggcaa 


ccaactggac 


360 


gaattcccca tgaaccttcc caagaatgtc agagttctcc atttgcagga 


aaacaatatt 


420 


cagaccattt cacgggctgc tcttgcccag ctcttgaagc ttgaagagct 


gcacctggat 


480 


gacaactcca tatccacagt gggggtggaa gacggggcct tccgggaggc 


tattagcctc 


540 


aaattgttgt ttttgtctaa gaatcacctg agcagtgtgc ctgttgggct 


tcctgtggiac 


600 


ttgcaagagc tgagagtgga tgaaaatcga attgctgtca tatccgacat 


ggccttccag 


660 


aatctcacga gcttggagcg tcttattgtg gacgggaacc tcctgacc^aa 


caagggtatc 


720 


gccgagggca ccttcagcca tctcaccaag ctcaaggaat' tttcaattgt 


acgtaattcg 


780 


ctgtcccacc ctcctcccga tctcccaggt acgcatctga tcaggctcta 


tttgcaggac 


8*40 


aaccagateia accacattcc tttgacagcc ttctcaaatc tgcgtaagct 


ggaacggctg 


900 


gatatatcca acaaccaact gcggatgctg actcaagggg tttttgataa 


tctctccaac 


960 


ctgaagcagc tcactgctcg gaataaccct tggttttgtg actgcagtat 


taaatgggtc 


1020 


acagaatggc tcaaatatat cccttcatct ctcaacgtgc ggggtttcat 


gtgccaaggt 


1080 


cctgaacaag tccgggggat ggccgtcagg gaattaaata tgaatctttt 


gtcctgtccc 


1140 


accacgaccc ccggcctgcc tctcttcacc ccagccccaa gtacagcttc 


tccgaccact 


1200 


cagcctccca ccctctctat tccaaaccct agcagaagct acacgcctcc 


aactcctacc 


1260 


acatcgaaac ttcccacgat tcctgactgg gatggcagag aaagagtgac 


cccacctatt 


1320 


tctgaacgga tccagctctc tatccatttt gtgaatgata cttccattca 


agtcagctgg 


1380 


ctctctctct tcaccgtgat ggcatacaaa ctcacatggg tgaaaatggg 


ccacagttta 


1440 


gtagggggca tcgttcagga gcgcatagtc agcggtgaga agcaacacct 


gagcctggtt 


1500 


aacttagagc cccgatccac ctatcggatt tgtttagtgc cactggatgc 


ttttaactac 


1560 


cgcgcggtag aagacaccat ttgttcagag gccaccaccc atgcctccta 


tctgciacaac 


1620 


ggcagcaaca cagcgtccag ccatgagcag acgacgtccc acagcatggg 


ctcccccttt 


1680 


ctgctggcgg gcttgatcgg gggcgcggtg atatttgtgc tggtggtctt 


gctcagcgtc 


1740 


ttttgctggc atatgcacaa aaaggggcgc tacacctccc agaagtggaa 


atacaaccgg 


1800 


ggccggcgga aagatgatta ttgcgaggca ggcaccaaga aggacaactc 


catcctggag 


1860 


atgacagaaa ccagttttca gatcgtctcc ttaaataacg atcaactcct 


taaaggagat 


1920 


ttcagactgc agcccattta caccccaaat gggggcatta attacacaga 


ctgccatatc 


1980 
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Gccaacaaca tgcgatactg 


caacagcagc 


gtgccagacc tggagcactg ccatacgtga 


2040 


cagccagagg cccagcgtta 


tcaaggcgga 


caattagact cttgagaiaca cactcgtgtg 


2100 


tgcacataaa gacacgcaga 


ttacatttga 


taaatgttac acagatgcat ttgtgcattt 


2160 


gaatactctg taatttatac 


ggtgtactat 


ataatgggat ttaaaaaaag tgctatcttt 


2220 


tctatttcaa gttaattaca 


aacagttttg 


taa ■ 


.2253 



<210> 13 

<211> 2575 

<212> DNA 

<213> Homo sapiens 

<400> 13 



gcgtcgacag 


caggacaagc 


tcagcctgca 


gctgccgtgg gctttgtgtg gactggacgc 


• 60 


agagcttggg 


agacggggga 


gggctattac 


tccaattcac 


tgtcaatgga attacagcta 


120 


tagcggcagt 


gtatatagga 


ttgctttttc 


tcgtcttcct 


gggttctgaa 


gtaacggaag 


180 


ctaccttgta 


taaagacctc 


aacactgctg 


accatgatca 


gcgcagcctg 


gagcatcttc 


240 


ctcatcggga 


ctaaaattgg 


gctgttcctt 


caagtagcac 


ctctatcagt 


tatggctaaa 


300 


tcctgtccat 


ctgtgtgtcg 


ctgcgatgcg 


ggtttcattt 


actgtaatga 


tcgctttctg 


360 


acatccattc 


caacaggaat 


accagaggat 


gctacaactc 


tctaccttca 


gaacaaccaa 


420 


ataaataatg 


ctgggattcc 


ttcagatttg 


aaaeiacttgc 


tgaaagtaga 


aagaatatac 


480 


ctataccaca 


acagtttaga 


tgaatttcct 


accaacctcc 


caaagtatgt 


aaaagagtta 


540 


catttgcaag 


aaaataacat 


aaggactatc 


acttatgatt 


cactttcaaa 


aattccctat 


600 


ctggaagaat 


tacatttaga 


tgacaactct 


gtctctgcag ttagcataga agagggagca 


660 


ttccgagaca 


gcaactatct 


ccgactgctt 


ttcctgtccc 


gtaatcacct 


tagcacaatt 


720 


ccctggggtt 


tgcccaggac 


tatagaagaa 


ctacgcttgg atgataatcg catatccact 


780 


atttcatcac 


catctcttca 


aggtctcact 


agtctaaaac gcctggttct 


agatggaaac 


840 


ctgttgaaca 


atcatggttt 


aggtgacaaa 


gttttcttca 


acctagttaa 


tttgacagag 


900 


ctgtccctgg 


tgcggaattc 


cctgactgct 


gcaccagtaa accttccagg cacaaacctg 


960 


aggaagcttt 


atcttcaaga 


taaccacatc 


aatcgggtgc 


ccccaaatgc 


tttttcttat 


1020 


ctaaggcagc 


tctatcgact 


ggatatgtcc 


aataataacc 


taagtaattt acctcagggt 


1080 


atctttgatg 


atttggacaa 


tataacacaa 


ctgattcttc 


gcaacaatcc 


ctggtattgc 


1140 


gggtgcaaga 


tgaaatgggt 


acgtgactgg 


ttacaatcac 


tacctgtgaa ggtcaacgtg 


1200 


cgtgggctca 


tgtgccaagc 


cccagaaaag 


gttcgtggga tggctattaa ggatctcaat 


1260 
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Srcagf aac 1 


Hugaccguaa 


ggacagtggg 


attgtaagca 


ccattcagat 


aaccactgca 


1320 


ac c c aac a 


cagtigbatcc 


tgcccaagga 


cagtggccag 


ctccagtgac 


caaacagcca 


1380 


9atattaaga 


accccaagct 


cactaaggat 


caccaaacca 


cagggagtcc 


ctcaagaaaa 


1440 


acaattacaa 


ttactgtgaa 


gtctgtcact 


tctgatacca 


ttcatatctc 


ttggaaactt 


1500 


gctctaccta 


tgactgcttt 


gagactcagc 


tggcttaaac 


tgggccatag 


cccggcattt 


1560 


ggatctataa 


cagaaacaat 


tgtaacaggg 


gaacgcagtg 


agtacttggt 


cacagccctg 


1620 


gagcctgatt 


caccctataa 


agtatgcatg 


gttcccatgg 


aaaccagcaa 


cctctaccta 


1680 


tttgatgaaa 


^_ ^ ^ A k ^ ^ 

cccctgctug 


tattgagact 


gaaactgcac 


cccttcgaat 


gtacaaccct 


1740 


acaaccaccc 


tcaatcgaga 


gcaagagaaa 


gaaccttaca 


aaaaccccaa 


tttacctttg 


1800 


gctgccatca 


ttggtggggc 


tgtggccctg 


gttaccattg 


cccttcttgc 


tttagtgtgt 


1860 


tggtatgttc 


ataggaatgg 


atcgctcttc 


tcaaggaact 


gtgcatatag 


caaagggagg 


1920 


agaagaaagg 


atgactatgc 


agaagctggc 


actaagaagg 


acaactctat 


cctggaaatc 


1980 


agggaaactt 


cttttcagat 


gttaccaata 


agcaatgaac 


ccatctcgaa 


ggaggagttt 


2040 


gtaatacaca 


ccatatttcc 


tcctaatgga 


atgaatctgt 


acaaaaacaa 


tcacagtgaa 


2100 


agcagtagta 


accgaagcta 


cagagacagt 


ggtattccag 


actcagatca 


ctcacactca 


2160 


tgatgctgaa 


ggactcacag 


cagacttgtg 


ttttgggttt 


tttaaaccta 


agggaggtga 


2220 


tggtaggaac 


cctgttctac 


tgcaciaacac 


tggaaaaaga 


gactgaaaaa 


aagcaatgta 


2280 


ctgtacattt 


gccatataat 


ttatatttaa 


gaacttttta 


ttaaaiagttt 


caaatttcag 


2340 


gttactgctg 


cgattgatgt 


agtggagatg 


cctgaacaca 


attctatatt 


ttagtatttt 


2400 


ttagtaattt 


gtactgtatt 


ttccttgcaa 


atattggagt 


tataaaccat 


ttactttgtg 


2460 


ttctactgag 


taagatgact 


tgttgactgt 


gaaagtgaat 


tttcttgctg 


tgtcgaacaa 


2520 


tcaggactgc 


attcatatga 


gatccttgta 


gtataagcac 


aggccatttt 


tcagt 


2575 


<210> 14 

<211> 712 

<212> DNA 

<213> Homo sapiens 












<400> 14 

agcggggggg ccgacgggtc 


gccgctgcgc 


cgggccggga 


tggcggccac 


cgcgctgctg 


60 


gaggccggcc 


tggcgcgggt 


gctcttctac 


ccgacgctgc 


tctacaccct 


gttccgcggg 


120 


aaggtgccgg gtcgggcgca 


ccgggactgg 


taccaccgca 


tcgaccccac 


cgtgctgctg 


180 


ggcgcgctgc 


cgttgcggag 


cttgacgcgc 


cagctggtac 


aggacgagaa 


cgtgcgcggg 


■ 240 


gtgatcacca tgaacgagga 


gtacgagacg 


aggttcctgt 


gcaactcttc 


acaggagtgg 


300 
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aagagactag 


gagtcgagca 


gctgcggctc 


agcacagtag acatgactgg 


gatccccacc 


360 


ttggacaacc 


tccagaaggg 


agtccaattt 


gctctcaagt accagtcgct 


gggccagtgt 


420 


gtttacgtgc 


attgtaaggc 


tgggcgctcc 


aggagtgcca ctatggtggc 


agcatacctg 


480 


attcaggtgc 


acaaatggag 


tccagaggag 


gctgtaagag ccatcgccaa 


gatccggtca 


540 


tacatccaca 


tcaggcctgg 


ccagctggat 


gttcttaaag agttccacaa 


gcagattact 


600 


gcacgggcaa 


caaaggatgg 


gacttttgtc 


atttcaaaga catgatgtat 


ggggattaga 


660 


aagaactcaa 


gacactcctg 


cttgatacag 


aacaaaaiaga gcttaacagg 


ac 


712 



<210> 15 

<211> 730 

<212> PRT 

<213> Homo sapiens 

<400> 15 

Asn Phe Gly Val Ser Gly Val Glu Leu Ala Gin Gin Ala Ser Met Ala 
1^5 10 15 



Arg Met Ser Phe Val lie Ala Ala Cys Gin Leu Val Leu Gly Leu Leu. 
20 25 30 



Met Thr Ser Leu Thr Glu Ser Ser lie Gin Asn Ser Glu Cys Pro Gin 
35 40 45 



Leu Cys Val Cys Glu lie Arg Pro Trp Phe Thr Pro Gin Ser Thr Tyr 
50 55 60 



Arg Glu Ala Thr Thr Val Asp Cys Asn Asp Leu Arg Leu Thr Arg lie 
65 70 75 80 



Pro Ser Asn Leu Ser Ser Asp Thr Gin Val Leu Leu Leu Gin Ser Asn 
85 90 95 



Asn He Ala Lys Thr Val Asp Glu Leu Gin Gin Leu Phe Asn Leu Thr 
100 105 110 



Glu Leu Asp Phe Ser Gin Asn Asn Phe Thr Asn He Lys Glu Val Gly 
115 120 125 



Leu Ala Asn Leu Thr Gin Leu Thr Thr Leu His Leu Glu Glu Asn Gin 
130 135 140 



He Thr Glu Met Thr Asp Tyr Cys Leu Gin Asp Leu Ser Asn Leu Gin 
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145 150 155 160 

Glu Leu Tyr He Asn His Asn Gin lie Ser Thr He Ser Ala His Ala 
165 170 175 

Phe Ala Gly Leu Lys Asn Leu Leu Arg Leu His Leu Asn Ser Asn Lys 
180 185 190 

Leu Lys Val He Asp Ser Arg Trp Phe Asp Ser Thr Pro Asn Leu Glu 
195 200 205 



He Leu Met He Gly Glu Asn Pro Val He Gly He Leu Asp Met Asn 
210 215 ' 220 



Phe Lys Pro Leu Ala Asn Leu Arg Ser Leu Val Leu Ala Gly Met Tyr 
225 230 235 240 



Leu Thr Asp He Pro Gly Asn Ala Leu Val Gly Leu Asp Ser Leu Glu 
245 250 255 



Ser Leu Ser Phe Tyr Asp Asn Lys Leu Val Lys Val Pro Gin Leu Ala 
260 265 270 



Leu Gin Lys Val Pro Asn Leu Lys Phe Leu Asp Leu Asn Lys Asn Pro 
275 280 285 



He His Lys He Gin Glu Gly Asp Phe Lys Asn Met Leu Arg Leu Lys 
290 295 300 



Glu Leu Gly He Asn Asn Met Gly Glu Leu Val Ser Val Asp Arg Tyr 
305 310 315 320 



Ala Leu Asp Asn Leu Pro Glu Leu Thr Lys Leu Glu Ala Thr Asn Asn 
325 330 335 



Pro Lys Leu Ser Tyr He His Arg Leu Ala Phe Arg Ser Val Pro Ala 
340 345 350 



Leu Glu Ser Leu Met Leu Asn Asn Asn Ala Leu Asn Ala He Tyr Gin 
355 360 365 



Lys Thr Val Glu Ser Leu Pro Asn Leu Arg Glu He Ser He His Ser 
370 375 380 



Asn Pro Leu Arg Cys Asp Cys Val He His Trp He Asn Ser Asn Lys 
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385 390 395 400 



Thr Asn lie Arg Phe Met Glu Pro Leu Ser Met Phe Cya Ala Met Pro 
405 410 415 



Pro Glu Tyr Lys Gly His Gin Val Lys Glu Val Leu lie Gin Asp Ser 
420 425 430 



Ser Glu Gin Cys Leu Pro Met lie Ser His Asp Ser Phe Pro Asn Arg 
435 440 445 



Leu Asn Val Asp lie Gly Thr Thr Val Phe Leu Asp Cys Arg Ala Met 
450 455 460 



Ala Glu Pro Glu Pro Glu lie Tyr Trp Val Thr Pro lie Gly Asn Lys 
465 470 475 480 



lie Thr Val Glu Thr Leu Ser Asp Lys Tyr Lys Leu Ser Ser Glu Gly 
485 490 495 



Thr Leu Glu lie Ser Asn lie Gin lie Glu Asp Ser Gly Arg Tyr Thr 
500 505 510 



Cys Val Ala Gin Asn Val Gin Gly Ala Asp Thr Arg Val Ala Thr lie 
515 520 525 



Lys Val Asn Gly Thr Leu Leu Asp Gly Thr Gin Val Leu Lys lie Tyr 
530 535 . 540 



Val Lys Gin Thr Glu Ser His Ser lie Leu Val Ser Trp Lys Val Asn 
545 550 555 560 



Ser Asn Val Met Thr Ser Asn Leu Lys Trp Ser Ser Ala Thr Met Lys 
565 570 575 



lie Asp Asn Pro His lie Thr Tyr Thr Ala Arg Val Pro Val Asp Val 
580 585 590 



His Glu Tyr Asn Leu Thr His Leu Gin Pro Ser Thr Asp Tyr Glu Val 
595 600 605 



Cys Leu Thr Val Ser Asn He His Gin Gin Thr Gin Lys Ser Cys Val 
610 615 620 



Asn Val Thr Thr Lys Asn Ala Ala Phe Ala Val Asp He Ser Asp Gin 
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625 630 635 640 

Glu Thr Ser Thr Ala Leu Ala Ala Val Met Gly Ser Met Phe Ala Val 
645 650 655 

lie Ser Leu Ala Ser lie Ala Val Tyr Phe Ala Lys Arg Phe Lys Arg 
660 665 670 

Lys Asn Tyr His His Ser Leu Lys Lys Tyr Met Gin Lys Thr Ser Ser 
675 680 685 

He Pro Leu Asn Glu Leu Tyr Pro Pro Leu He Asn Leu Trp Glu Gly 
690 695 700 

Asp Ser Glu Lys Asp Lys Asp Gly Ser Ala Asp Thr Lys Pro Thr Gin 
705 710 715 720 

Val Asp Thr Ser Arg Ser Tyr Tyr Met Trp 
725 730 

<210> 16 

<211> 708 

<212> PRT 

<213> Homo sapiens 

<400> 16 

Met Lys Asp Met Pro Leu Arg He His Val Leu Leu Gly Leu Ala He 
15 10 15 

Thr Thr Leu Val Gin Ala Val Asp Lys Lys Val Asp Cys Pro Arg Leu 
20 25 30 

Cys Thr Cys Glu He Arg Pro Trp Phe Thr Pro Arg Ser He Tyr Met 
35 40 45 

Glu Ala Ser Thr Val Asp Cys Asn Asp Leu Gly Leu Leu Thr Phe Pro 
50 55 60 

Ala Arg Leu Pro Ala Asn Thr Gin He Leu Leu Leu Gin Thr Asn Asn 
65 70 75 80 

He Ala Lys He Glu Tyr Ser Tiir Asp Phe Pro Val Asn Leu Thr Gly 
85 90 95 

Leu Asp Leu Ser Gin Asn Asn Leu Ser Ser Val Thr Asn He Asn Val 
100 105 110 
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Lys Lys Met Pro Gin Leu Leu Ser Val Tyr Leu Glu Glu Asn Lys Leu 
115 120 125 



Thr Glu Leu Pro Glu Lys Cys Leu Ser Glu Leu Ser Asn Leu Gin Glu 
130 135 140 



Leu Tyr lie Asn His Asn Leu Leu Ser Thr lie Ser Pro Gly Ala Phe 
145 150 155 160 



lie Gly Leu His Asn Leu Leu Arg Leu His Leu Asn Ser Asn Arg Leu 
165 170 175 



Gin Met lie Asn Ser Lys Trp Phe Asp Ala Leu Pro Asn Leu Glu lie 
180 185 190 



Leu Met lie Gly Glu Asn Pro lie lie Arg lie Lys Asp Met Asn Phe 
195 200 205 



Lys Pro Leu lie Asn Leu Arg Ser Leu Val lie Ala Gly lie Asn Leu 
210 215 220 



Thr Glu He Pro Asp Asn Ala Leu Val Gly Leu Glu Asn Leu Glu Ser 
225 230 235 240 



He Ser Phe Tyr Asp Asn Arg Leu He Lys Val Pro His Val Ala Leu 
245 250 255 



Gin Lys Val Val Asn Leu Lys Phe Leu Asp Leu Asn Lys Asn Pro He 
260 265 270 



Asn Arg He Arg Arg Gly Asp Phe Ser Asn Met Leu His Leu Lys Glu 
275 280 285 



Leu Gly He Asn Asn Met Pro Glu Leu He Ser He Asp Ser Leu Ala 
290 295 300 



Val Asp Asn Leu Pro Asp Leu Arg Lys He Glu Ala Thr Asn Asn Pro 
305 310 315 320 



Arg Leu Ser Tyr He His Pro Asn Ala Phe Phe Arg Leu Pro Lys Leu 
325 330 335 



Glu Ser Leu Met Leu Asn Ser Asn Ala Leu Ser Ala Leu Tyr His Gly 
340 345 350 
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Thr lie Glu Ser Leu Pro Asn Leu Lys Glu He Ser He His Ser Asn 
355 360 365 



Pro He Arg Cys Asp Cys Val He Arg Trp Met Asn Met Asn Lys Thr 
370 375 380 



Asn He Arg Phe Met Glu Fro Asp Ser Leu Phe Cys Val Asp Pro Pro 
385 390 395 400 



Glu Phe Gin Gly Gin Asn Val Arg Gin Val His Phe Arg Asp Met Met 
405 410 415 



Glu He Cys Leu Pro Leu He Ala Pro Glu Ser Phe Pro Ser Asn Leu 
420 425 430 



Asn Val Glu Ala Gly Ser Tyr Val Ser Phe His Cys Arg Ala Thr Ala 
435 440 445 



Glu Pro Gin Pro Glu He Tyr Trp He Thr Pro Ser Gly Gin Lys Leu 
450 455 460 



Leu Pro Asn Thr Leu Thr Asp Lys Phe Tyr Val His Ser Glu Gly Thr 
465 470 475 480 



Leu Asp He Asn Gly Val Thr Pro Lys Glu Gly Gly Leu Tyr Thr Cys 
485 490 495 



He Ala Thr Asn Leu Val Gly Ala Asp Leu Lys Ser Val Met lie Lys 
500 505 510 



Val Asp Gly Ser Phe Pro Gin Asp Asn Asn Gly Ser Leu Asn He Lys 
515 520 525 



He Arg Asp He Gin Ala Asn Ser Val Leu Val Ser Trp Lys Ala Ser 
530 535 540 



Ser Lys He Leu Lys Ser Ser Val Lys Trp Thr Ala Phe Val Lys Thr 
545 550 555 560 



Glu Asn Ser His Ala Ala Gin Ser Ala Arg He Pro Ser Asp Val Lys 
565 570 575 



Val Tyr Asn Leu Thr His Leu Asn Pro Ser Tlir Glu Tyr Lys He Cys 
580 585 590 
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lie Asp lie Pro Thr He Tyr Gin Lys Asn Arg Lys Lys Cys Val Asn 
595 600 605 



Val Thr Thr Lys Gly Leu His Pro Asp Gin Lys Glu Tyr Glu Lys Asn 
610 615 620 



Asn Thr Thr Thr Leu Met Ala Cys Leu Gly Gly Leu Leu Gly He He 
625 630 .635 640 



Gly Val He Cys Leu He Ser Cys Leu Ser Pro Glu Met Asn Cys Asp 
645 650 655 



Gly Gly His Ser Tyr Val Arg Asn Tyr Leu Gin Lys Pro Thr Phe Ala 
660 665 670 



Leu Gly Glu Leu Tyr Pro Pro Leu He Asn Leu Trp Glu Ala Gly Lys 
675 680- 685 



Glu Lys Ser Thr Ser Leu Lys Val Lys Ala Thr Val He Gly Leu Pro 
690 695 700 



Thr Asn Met Ser 
705 



<210> 17 

<211> 606 

<212> PRT 

<213> Homo sapiens 

<400> 17 

Met Leu His Thr Ala He Ser Cys Trp Gin Pro Phe Leu Gly Leu Ala 
15 10 15 



Val Val Leu He Phe Met Gly Ser Thr He Gly Cys Pro Ala Arg Cys 
20 25 30 



Glu Cys Ser Ala Gin Asn Lys Ser Val Ser Cys His Arg Arg Arg Leu 
35 40 45 



He Ala He Pro Glu Gly He Pro He Glu Thr Lys He Leu Asp Leu 
50 55 60 



Ser Lys Asn Arg Leu Lys Ser Val Asn Pro Glu Glu Phe He Ser Tyr 
65 70 75 80 
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Pro Leu Leu 61u Glu lie Asp Leu Ser Asp Asn lie lie Ala Asn Val 
85 90 95 



Glu Pro Gly Ala Phe Asn Asn Leu Phe Asn Leu Arg Ser Leu Arg Leu 
100 105 110 



Lys Gly Asn Arg Leu Lys Leu Val Pro Leu Gly Val Phe Thr Gly Leu 
115 120 125 



Ser Asn Leu Thr Lys Leu Asp lie Ser Glu Asn Lys He Val He Leu 
130 135 140 



Leu Asp Tyr Met Phe Gin Asp Leu His Asn Leu Lys Ser Leu Glu Val 
145 150 155 160 



Gly Asp Asn Asp Leu Val Tyr He Ser His Arg Ala Phe Ser Gly Leu 
165 170 175 



Leu Ser Leu Glu Gin Leu Thr Leu Glu Lys Cys Asn Leu Thr Ala Val 
180 185 190 



Pro Thr Glu Ala Leu Ser His Leu Arg Ser Leu He Ser Leu His Leu 
195 200 205 



Lys His Leu Asn He Asn Asn Met Pro Val Tyr Ala Phe Lys Arg Leu 
210 215 220 



Phe His Leu Lys His Leu Glu He Asp Tyr Trp Pro Leu Leu Asp Met 
225 230 235 240 



Met Pro Ala Asn Ser Leu Tyr Gly Leu Asn Leu Thr .Ser Leu Ser Val 
245 250 255 



Thr Asn Thr Asn Leu Ser Thr Val Pro Phe Leu Ala Phe Lys His Leu 
260 265 270 



Val Tyr Leu Thr His Leu Asn Leu Ser Tyr Asn Pro He Ser Thr He 
275 280 285 



Glu Ala Gly Met Phe Ser Asp Leu He Arg Leu Gin Glu Leu His He 
290 295 300 



Val Gly Ala Gin Leu Arg Thr He Glu Pro His Ser Phe Gin Gly Leu 
305 310 315 320 
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Arg Phe Leu Arg Val Leu Asn Val Ser Gin Asn Leu Leu Glu Thr Leu 
325 330 335 ' 



Glu Glu Asn Val Phe Ser Ser Pro Arg Ala Leu Glu Val Leu Ser lie 
340 345 350 



Asn Asn Asn Pro Leu Ala Cys Asp Cys Arg Leu Leu Trp He Leu Gin 
355 360 365 



Arg Gin Pro Thr Leu Gin Phe Gly Gly Gin Gin Pro Met Cys Ala Gly 
370 375 380 



Pro Asp Thr He Arg Glu Arg Ser Phe Lys Asp Phe His Ser Thr Ala 
385 ' 390 395 400 



Leu Ser Phe Tyr Phe Thr Cys Lys Lys Pro Lys He Arg Glu Lys Lys 
405 410 415 



Leu Gin His Leu Leu Val Asp Glu Gly Gin Thr Val Gin Leu Glu Cys 
420 425 430 



Ser Ala Asp Gly Asp Pro Gin Pro Val He Ser Trp Val Thr Pro Arg 
435 440 445 



Arg Arg Phe He Thr Thr Lys Ser Asn Gly Arg Ala Thr Val Leu Gly 
450 455 460 



Asp Gly Thr Leu Glu He Arg Phe Ala Gin Asp Gin Asp Ser Gly Met 
465 470 475 480 



Tyr Val Cys He Ala Ser Asn Ala Ala Gly Asn Asp Thr Phe Thr Ala 
485 490 495 



Ser Leu Thr Val Lys Gly Phe Ala Ser Asp Arg Phe Leu Tyr Ala Asn 
500 505 510 



Arg Thr Pro Met Tyr Met Thr Asp Ser Asn Asp Thr He Ser Asn Gly 
515 520 525 



Thr Asn Ala Asn Thr Phe Ser Leu Asp Leu Lys Thr He Leu Val Ser 
530 535 540 



Thr Ala Met Gly Cys Phe Thr Phe Leu Gly Val Val Leu Phe Cys Phe 
545 550 555 560 
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Leu Leu Leu Phe Val Trp Ser hrq Gly Lys Gly Lys His Lys Asn Ser 
565 570 575 



He Asp Leu Glu Tyr Val Pro Arg Lys Asn Asn Gly Ala Val Val Glu 
580 585 59a 



Gly Glu Val Ala Gly Pro Arg Arg Phe Asn Met Lys Met He 
595 600 605 



<210> 18 

<211> 614 

<212> PRT 

<213> Homo sapiens 

<400> 18 

Met Leu Ala Gly Gly Val Arg Ser Met Pro Ser Pro Leu Leu Ala Cys 
15 10 15 



Trp Gin Pro He Leu Leu Leu Val Leu Gly Ser Val Leu Ser Gly Ser 
20 25 30 



Ala Thr Gly Cys Pro Pro Arg Cys Glu Cys Ser Ala Gin Asp Arg Ala 
35 40 45 



Val Leu Cys His Arg Lys Arg Phe Val Ala Val Pro Glu Gly He Pro 
50 55 60 



Thr Glu Thr Arg Leu Leu Asp Leu Gly Lys Asn Arg He Lys Thr Leu 
65 70 75 80 



Asn Gin Asp Glu Phe Ala Ser Phe Pro His Leu Glu Glu Leu Glu Leu 
85 90 95 



Asn Glu Asn He Val Ser Ala Val Glu Pro Gly Ala Phe Asn Asn Leu 
100 105 110 



Phe Asn Leu Arg Thr Leu Gly Leu Arg Ser Asn Arg Leu Lys Leu He 
115 120 125 



Pro Leu Gly Val Phe Thr Gly Leu Ser Asn Leu Thr Lys Leu Asp He 
130 135 140 



Ser Glu Asn Lys He Val He Leu Leu Asp Tyr Met Phe Gin Asp Leu 
145 150 155 160 
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Tyr Asn Leu Lys Ser Leu Glu Val Gly Asp Asn Asp Leu Val Tyr lie 
165 170 175 



Ser His Arg Ala Phe Ser Gly Leu Asn Ser Leu Glu Gin Leu Thr Leu 
180 185 190 



Glu Lys Cys Asn Leu Thr Ser lie Pro Thr Glu Ala Leu Ser His Leu 
195 200 205 



His Gly Leu He Val Leu Arg Leu Arg His Leu Asn He Asn Ala He 
210 215 220 



Arg Asip Tyr Ser Phe Lys Arg Leu Tyr Arg Leu Lys Val Leu Glu He 
225 230 235 240 



Ser His Trp Pro Tyr Leu Asp Thr Met Thr Pro Asn Cys Leu Tyr Gly 
245 250 255 



Leu Asn Leu Thr Ser Leu Ser He Thr His Cys Asn Leu Thr Ala Val 
260 265 270 



Pro Tyr Leu Ala Val Arg His Leu Val Tyr Leu Arg Phe Leu Asn Leu 
275 280 285 



Ser Tyr Asn Pro He Ser Thr He Glu Gly Ser Met Leu His Glu Leu 
290 295 300 



Leu Arg Leu Gin Glu He Gin Leu Val Gly Gly Gin Leu Ala Val Val 
305 310 315 320 



Glu Pro Tyr Ala Phe Arg Gly Leu Asn Tyr Leu Arg Val Leu Asn Val 
325 330 335 



Ser Gly Asn Gin Leu Thr Thr Leu Glu Glu Ser Val Phe His Ser Val 
340 345 350 



Gly Asn Leu Glu Thr Leu He Leu Asp Ser Asn Pro Leu Ala Cys Asp 
355 360 365 



Cys Arg Leu Leu Trp Val Phe Arg Arg Arg Trp Arg Leu Asn Phe Asn 
370 375 380 



Arg Gin Gin Pro Thr Cys Ala Thr Pro Glu Phe Val Gin Gly Lys Glu 
385 390 395 400 
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Phe Lys Asp Phe Pro Asp Val Leu Leu Pro Asn Tyr Phe Thr Cys Arg 
405 410 415 



Arg Ala Arg lie Arg Asp Arg Lys Ala Gin Gin Val Phe Val Asp Glu 
420 425 430 



Gly His Thr Val Gin Phe Val Cys Arg Ala Asp Gly Asp Pro Pro Pro 
435 440 445 



Ala He Leu Trp Leu Ser Pro Arg Lys His Leu Val Ser Ala Lys Ser 
450 455 460 



Asn Gly Arg Leu Thr Val Phe Pro Asp Gly Thr Leu Glu Val Arg Tyr 
465 470 475 480 



Ala Gin Val Gin Asp Asn Gly Thr Tyr Leu Cys He Ala Ala Asn Ala 
485 490 495 



Gly Gly Asn Asp Ser Met Pro Ala His Leu His Val. Arg Ser Tyr Ser 
500 505 510 



Pro Asp Trp Pro His Gin Pro Asn Lys Thr Phe Ala Phe He Ser Asn 
515 520 525 



Gin Pro Gly Glu Gly Glu Ala Asn Ser Thr Arg Ala Thr Val Pro Phe 
530 535 540 



Pro Phe Asp He Lys Thr Leu He He Ala Thr Thr Met Gly Phe He 
545 550 555 560 



Ser Phe Leu Gly Val Val Leu Phe Cys Leu Val Leu Leu Phe Leu Trp 
565 570 575 



Ser Arg Gly Lys Gly Asn Thr Lys His Asn He Glu He Glu Tyr Val 
580 585 590 



Pro Arg Lys Ser Asp Ala Gly He Ser Ser Ala Asp Ala Pro Arg Lys 
595 600 605 



Phe Asn Met Lys Met He 
610 



<210> 19 

<211> 605 

<212> PRT 

<213> Homo sapiens 



I 
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<400> 19 

Met Ala Leu Arg Lys Gly Gly Leu Ala Leu Ala Leu Leu Leu Leu Ser 
15 10 15 



Trp Val Ala Leu Gly* Pro Arg Ser Leu Glu Gly Ala Asp Pro Gly Thr 
20 25 30 



Pro Gly Glu Ala Glu Gly Pro Ala Cys Pro Ala Ala Cys Val Cys Ser 
35 40 45 



Tyr Asp Asp Asp Ala Asp Glu Leu Ser Val Phe Cys Ser Ser Arg Asn 
50 55 60 



Leu Thr Arg Leu Pro Asp Gly Val Pro Gly Gly Thr Gin Ala Leu Trp 
65 70 75 80 



Leu Asp Gly Asn Asn Leu Ser Ser Val Pro Pro Ala Ala Phe Gin Asn 
85 90 95 



Leu Ser Ser Leu Gly Phe Leu Asn Leu Gin Gly Gly Gin Leu Gly Ser 
100 105 110 



Leu Glu Pro Gin Ala Leu Leu Gly Leu Glu Asn Leu Cys His Leu His 
115 120 125 



Leu Glu Arg Asn Gin Leu Arg Ser Leu Ala Leu Gly Thr Phe Ala His 
130 135 140 



Thr Pro Ala Leu Ala Ser Leu Gly Leu Ser Asn Asn Arg Leu Ser Arg 
145 150 155 160 



Leu Glu Asp Gly Leu Phe Glu Gly Leu Gly Ser Leu Trp Asp Leu Asn 
165 170 175 



Leu Gly Trp Asn Ser Leu Ala Val Leu Pro Asp Ala Ala Phe Arg Gly 
180 185 190 



Leu Gly Ser Leu Arg Glu Leu Val Leu Ala Gly Asn Arg Leu Ala Tyr 
195 200 205 



Leu Gin Pro Ala Leu Phe Ser Gly Leu Ala Glu Leu Arg Glu Leu Asp 
210 215 220 • 



Leu Ser Arg Asn Ala Leu Arg Ala He Lys Ala Asn Val Phe Val Gin 
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225 230 235 240 



Leu Pro Arg Leu Gin Lys Leu Tyr Leu Asp Arg Asn Leu lie Ala Ala 
245 250 255 



Val Ala Pro Gly Ala Phe Leu Gly Leu Lys Ala Leu Arg Trp Leu Asp 
260 265 270 



Leu Ser His Asn Arg Val Ala Gly Leu Leu Glu Asp Thr Phe Pro Gly 
275 280 285 



Leu Leu Gly Leu Arg Val Leu Arg Leu Ser His Asn Ala lie Ala Ser 
290 295 300 



Leu Arg Pro Arg Thr Phe Lys Asp Leu His Phe Leu Glu Glu Leu Gin 
305 310 315 320 



Leu Gly His Asn Arg lie Arg Gin Leu Ala Glu Arg Ser Phe Glu Gly 
325 330 335 



Leu Gly Gin Leu Glu Val Leu Thr Leu Asp His Asn Gin Leu Gin Glu 
340 345 350 



Val Lys Ala Gly Ala Phe Leu Gly Leu Thr Asn Val Ala Val Met Asn 
355 360 365 



Leu Ser Gly Asn Cys Leu Arg Asn Leu Pro Glu Gin Val Phe Arg Gly 
370 375 380 



Leu Gly Lys Leu His Ser Leu His Leu Glu Gly Ser Cys Leu Gly Arg 
385 390 395 400 



He Arg Pro His Thr Phe Thr Gly Leu Ser Gly Leu Arg Arg Leu Phe 
405 410 415 



Leu Lys Asp Asn Gly Leu Val Gly He Glu Glu Gin Ser Leu Trp Gly 
420 425 430 



Leu Ala Glu Leu Leu Glu Leu Asp Leu Thr Ser Asn Gin Leu Thr His 
435 440 445 



Leu Pro His. Arg Leu Phe Gin Gly Leu Gly Lys Leu Glu Tyr Leu Leu 
450 455 460 



Leu Ser Arg Asn Arg Leu Ala Glu Leu Pro Ala Asp Ala Leu Gly Pro 
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465 470 475 480 



Leu Gin Arg Ala Phe Trp Leu Asp Val Ser His Asn Arg Leu Glu Ala 
485 490 495 



Leu Pro Asn Ser Leu Leu Ala Pro Leu Gly Arg Leu Arg Tyr Leu Ser 
500 505 510 



Leu Arg Asn Asn Ser Leu Arg Thr Phe Thr Pro Gin Pro Pro Gly Leu 
515 520 525 



Glu Arg Leu Trp Leu Glu Gly Asn Pro Trp Asp Cys Gly Cys Pro Leu 
530 535 540 



Lys Ala Leu Arg Asp Phe Ala Leu Gin Asn Pro Ser Ala Val Pro Arg 
545 550 555 560 



Phe Val Gin Ala lie Cys Glu Gly Asp Asp Cys Gin Pro Pro Ala Tyr 
565 570 575 



Thr. Tyr Asn Asn lie Thr Cys Ala Ser Pro Pro Glu Val Val Gly Leu 
580 585 590 



Asp Leu Arg Asp Leu Ser Glu Ala His Phe Ala Pro Cys 
595 600 605 



<210> 20 

<211> 1093 

<212> PRT 

<213> Homo sapiens 

<406> 20 

Met Ala Arg Pro Val Arg Gly Gly Leu Gly Ala Pro Arg Arg Ser Pro 
15 10 15 



Cys Leu Leu Leu Leu Trp Leu Val Leu Val Arg Leu Glu Pro Val Thr 
20 25 30 



Ala Ala Ala Gly Pro Arg Ala Pro Cys Ala Ala Ala Cys Thr Cys Ala 
35 40 45 



Gly Asp Ser Leu Asp Cys Gly Gly Arg Gly Leu Ala Ala Leu Pro Gly 
50 55 60 



Asp Leu Pro Ser Trp Thr Arg Ser Leu Asn Leu Ser Tyr Asn Lys Leu 
65 70 75 80 
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Ser 61u lie Asp Fro Ala Gly Phe Glu Asp Leu Pro Asn Leu Gin Glu 
85 90 95 



Val Tyr Leu Asn Asn Asn Glu Leu Thr Ala Val Pro Ser Leu Gly Ala 
100 105 110 



Ala Ser Ser His Val Val Ser Leu Phe Leu Gin His Asn Lys lie Arg 
115 120 125 



Ser Val Glu Gly Ser Gin Leu Lys Ala Tyr Leu Ser Leu Glu Val Leu 
130 135 140 



Asp Leu Ser Leu Asn Asn lie Thr Glu Val Arg Asn Thr Cys Phe Pro 
145 150 155 160 



His Gly Fro Pro lie Lys Glu Leu Asn Leu Ala Gly Asn Arg He Gly 
165 170 175 



Thr Leu Glu Leu Gly Ala Phe Asp Gly Leu Ser Arg Ser Leu Leu Thr 
180 185 190 



Leu Arg Leu Ser Lys Asn Arg He Thr Gin Leu Pro Val Arg Ala Phe 
195 200 205 



Lys Leu Pro Arg Leu Thr Gin Leu Asp Leu Asn Arg Asn Arg He Arg 
210 215 220 



Leu He Glu Gly Leu Thr Phe Gin Gly Leu Asn Ser Leu Glu Val Leu 
225 230 235 240 



Lys Leu Gin Arg Asn Asn He Ser Lys Leu Thr Asp Gly Ala Phe Trp 
245 250 255 



Gly Leu Ser Lys Met His Val Leu His Leu Glu Tyr Asn Ser Leu Val 
260 265 270 



Glu Val Asn Ser Gly Ser Leu Tyr Gly Leu Thr Ala Leu His Gin Leu 
275 280 285 



His Leu Ser Asn Asn Ser He Ala Arg He His Arg Lys Gly Trp Ser 
290 295 300 



Phe Cys Gin Lys Leu His Glu Leu Val Leu Ser Phe Asn Asn Leu Thr 
305 310 315 320 
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Arg Leu Asp Glu Glu Ser Leu Ala Glu Leu Ser Ser Leu Ser Val Leu 
325 330 335 



Arg Leu Ser His Asn Ser lie Ser His He Ala Glu Gly Ala Phe Lys 
340 345 350 



Gly Leu Arg Ser Leu Arg Val Leu Asp Leu Asp His Asn Glu He Ser 
355 360 365 



Gly Thr He Glu Asp Thr Ser Gly Ala Phe Ser Gly Leu Asp Ser Leu 
370 375 380 



Ser Lys Leu Thr Leu Phe Gly Asn Lys He Lys Ser Val Ala Lys Arg 
385 390 395 400 



Ala Phe Ser Gly Leu Glu Gly Leu Glu His Leu Asn Leu Gly Gly Asn 
405 410 415 



Ala He Arg Ser Val Gin Phe Asp Ala Phe Val Lys Met Lys Asn Leu 
420 425 430 



Lys Glu Leu His He Ser Ser Asp Ser Phe Leu Cys Asp Cys Gin Leu 
435 440 445 



Lys Trp Leu Pro Pro Trp Leu He Gly Arg Met Leu Gin Ala Phe Val 
450 455 460 



Thr Ala Thr Cys Ala His Pro Glu Ser Leu Lys Gly Gin Ser He Phe 
465 470 475 480 



Ser Val Pro Pro Glu Ser Phe Val Cys Asp Asp Phe Leu Lys Pro Gin 
485 490 495 



He He Thr Gin Pro Glu Thr Thr Met Ala Met Val Gly Lys Asp He 
500 505 510 



Arg Phe Thr Cys Ser Ala Ala Ser Ser Ser Ser Ser Pro Met Thr Phe 
515 . 520 525 



Ala Trp Lys Lys Asp Asn Glu Val Leu Thr Asn Ala Asp Met Glu Asn 
530 535 540 



Phe Val His Val His Ala Gin Asp Gly Glu Val Met Glu Tyr Tlir Thr 
.545 550 555 560 
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He Leu His Leu Arg Gin Val Thr Phe Gly His Glu Gly Arg Tyr Gin 
565 570 575 



Cys Val lie Thr Asn His Phe Gly Ser Thr Tyr Ser His Lys Ala Arg 
580 585 590 



Leu Thr Val Asn Val Leu Pro Ser Phe Thr Lys Thr Pro His Asp He 
595 600 605 



Thr He Arg Thr Thr Thr Val Ala Arg Leu Glu Cys Ala Ala Thr Gly 
610 615 620 



His Pro Asn Pro Gin He Ala Trp Gin Lys Asp Gly Gly Thr Asp Phe 
625 630 635 640 



Pro Ala Ala Arg Glu Arg Arg Met His Val Met Pro Asp Asp Asp Val 
645 650 655 



Phe Phe He Thr Asp Val Lys He Asp Asp Ala Gly Val Tyr Ser Cys 
660 665 670 



Thr Ala Gin Asn Ser Ala Gly Ser He Ser Ala Asn Ala Thr Leu Thr 
675 680 685 



Val Leu Glu Thr Pro Ser Leu Val Val Pro Leu Glu Asp Arg Val Val 
690 695 700 



Ser Val Gly Glu Thr Val Ala Leu Gin Cys Lys Ala Thr Gly Asn Pro 
705 710 715 720 



Pro Pro Arg He Thr Trp Phe Lys Gly Asp Arg Pro Leu Ser Leu Thr 
725 730 735 



Glu Arg His His Leu Thr Pro Asp Asn Gin Leu Leu val Val Gin Asn 
740 745 750 



Val Val Ala Glu Asp Ala Gly Arg Tyr Thr Cys Glu Met Ser Asn Thr 
755 760 765 



Leu Gly Thr Glu Arg Ala His Ser Gin Leu Ser Val Leu Pro Ala Ala 
770 775 780 



Gly Cys Arg Lys Asp Gly Thr Thr Val Gly He- Phe Thr He Ala Val 
785 790 795 800 
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Val Ser Ser He Val Leu Thr Ser Leu Val Trp Val Cys He He Tyr 
805 810 815 



Gin Thr Arg Lys Lys Ser Glu Glu Tyr Ser Val Thr Asn Thr Asp Glu 
820 825 830 



Thr Val Val Pro Pro Asp Val Pro Ser Tyr Leu Ser Ser Gin Gly Thr 
835* 840 845 



Leu Ser Asp Arg Gin Glu Thr Val Val Arg Thr Glu Gly Gly Pro Gin 
850 855 860 



Ala Asn Gly His He Glu Ser Asn Gly Val Cys Pro Arg Asp Ala Ser 
865 870 875 880 



His Phe Pro Glu Pro Asp Thr His Ser Val Ala Cys Arg Gin Pro Lys 
885 890 895 



Leu Cys Ala Gly Ser Ala Tyr His Lys Glu Pro Trp Lys Ala Met Glu 
900 905 910 



Lys Ala Glu Gly Thr Pro Gly Pro His Lys Met Glu His Gly Gly Arg 
915 920 925 



Val Val Cys Ser Asp Cys Asn Thr Glu Val Asp Cys Tyr Ser Arg Gly 
930 935 940 



Gin Ala Phe His Pro Gin Pro Val Ser Arg Asp Ser Ala Gin Pro Ser 
945 950 955 960 



Ala Pro Asn Gly Pro Glu Pro Gly Gly Ser Asp Gin Glu His Ser Pro 
965 970 975 



His His Gin Cys Ser Arg Thr Ala Ala Gly Ser Cys Pro Glu Cys Gin 
980 985 990 



Gly Ser Leu Tyr Pro Ser Asn His Asp Arg Met Leu Thr Ala Val Lys 
995 1000 1005 



Lys Lys Pro Met Ala Ser Leu Asp Gly Lys Gly Asp Ser Ser Trp 
1010 1015 1020 



Thr Leu Ala Arg Leu Tyr His Pro Asp Ser Thr Glu Leu Gin Pro 
1025 1030 1035 
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Ala Ser Ser Leu Thr Ser Gly Ser Pro Glu Arg Ala Glu Ala Gin 
1040 1045 1050 



Tyx Leu Leu Val Ser Asn Gly His Leu Pro Lys Ala Cys Asp Ala 
1055 1060 1065 



Ser Pro Glu Ser Thr Pro Leu Thr Gly Gin Leu Pro Gly Lys Gin 
1070 1075 1080 



Arg Val Pro Leu Leu Leu Ala Pro Lys Ser 
1085 1090 



<210> 21 

<211> 653 

<212> PRT 

<213> Homo sapiens 

<400> 21 

Met Lys Leu Leu Trp Gin Val Thr Val His His His Thr Trp Asn Ala 
15 10 15 



lie Leu Leu Pro Phe Val Tyr Leu Thr Ala Gin Val Trp lie Leu Cys 
20 25 30 



Ala Ala lie Ala Ala Ala Ala Ser Ala Gly Fro Gin Asn Cys Pro Ser 
35 40 45 



Val Cys Ser Cys Ser Asn Gin Phe Ser Lys Val Val Cys Thr Arg Arg 
50 55 60 



Gly Leu Ser Glu Val Pro Gin Gly lie Pro Ser Asn Thr Arg Tyr Leu 
65 .70 75 . 80 



Asn Leu Met Glu Asn Asn lie Gin Met lie Gin Ala Asp Thr Phe Arg 
85 90 95 



His Leu His His Leu Glu Val Leu Gin Leu Gly Arg Asn Ser He Arg 
100 105 110 



Gin He Glu Val Gly Ala Phe Asn Gly Leu Ala Ser Leu Asn Thr Leu 
115 120 125 



Glu Leu Phe Asp Asn Trp Leu Thr Val He Pro Ser Gly Ala Phe Glu 
130 135 140 
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Tyr Levi Ser Lys Leu Arg Glu Leu Trp Leu Arg Asn Asn Pro lie Glu 
145 150 155 160 



Ser He Pro Ser Tyr Ala Phe Asn Arg Val Pro Ser Leu Met Arg Leu 
165 170 175 



Asp Leu Gly Glu Leu Lys Lys Leu Glu Tyr He Ser Glu Gly Ala Phe 
180 185 190 

Glu Gly Leu Phe Asn Leu Lys Tyr Leu Asn Leu Gly Met Cys Asn He 
195 200 205 

Lys Asp Met Pro Asn Leu Thr Pro Leu Val Gly Leu Glu Glu Leu Glu 
•210 215 220 



Met Ser Gly Asn His Phe Pro Glu He Arg Pro Gly Ser Phe His Gly 
225 230 . 235 240 



Leu Ser Ser Leu Lys Lys Leu Trp Val Met Asn Ser Gin Val Ser Leu 
245 250 255 



He Glu 2^g Asn Ala Phe Asp Gly Leu Ala Ser Leu Val Glu Leu Asn 
260 265 270 



Leu Ala His Asn Asn Leu Ser Ser Leu Pro His Asp Leu Phe Thr Pro 
275 280 285 



Leu Arg Tyr Leu Val Glu Leu His Leu His His Asn Pro Trp Asn Cys 
290 295 300 



Asp Cys Asp He Leu Trp Leu Ala Trp Trp Leu Arg Glu Tyr He Pro 
305 310 315 320 



Thr Asn Ser Thr Cys Cys Gly Arg Cys His Ala Pro Met His Met Arg 
325 330 . 335 



Gly Arg Tyr Leu Val Glu Val Asp Gin Ala Ser Phe Gin Cys Ser Ala 
340 345 350 



Pro Phe He Met Asp Ala Pro Arg Asp Leu Asn He Ser Glu Gly Arg 
355 360 365 



Met Ala Glu Leu Lys Cys Arg Thr Pro Pro Met Ser Ser Val Lys Trp 
370 375 380 
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Leu Leu Fro Asn 61y 'thr Val Leu Ser His Ala Ser Arg His Pro Arg 
385 390 395 400 



He Ser Val Leu Asn Asp Gly Thr Leu Asn Phe Ser His Val Leu Leu 
405 410 415 



Ser Asp Thr Gly Val Tyr Thr Cys Met Val Thr Asn Val Ala Gly Asn 
420 425 430 



Ser Asn Ala Ser Ala Tyr Leu Asn Val Ser Thr Ala Glu Leu Asn Thr 
435 440 445 



Ser Asn Tyr Ser Phe Phe Thr Thr Val Thr Val Glu Thr Thr Glu He 
450 455 460 



Ser Pro Glu Asp Thr Thr Arg Lys Tyr Lys Pro Val Pro Thr Thr Ser 
465 470 475 480 



Thr Gly Tyr Gin Pro Ala Tyr Thr Thr Ser Thr Thr Val Leu He Gin 
485 490 495 



Thr Thr Arg Val Pro Lys Gin Val Ala Val Pro Ala Thr Asp Thr Thr 
500 505 510 



Asp Lys Met Gin Thr Ser Leu Asp Glu Val Ket Lys Thr Thr Lys lie 
515 520 525 



He He Gly Cys Phe Val Ala Val Thr Leu Leu Ala Ala Ala Met Leu 
530 535 540 



He Val Phe Tyr Lys Leu Arg Lys Arg His Gin Gin Arg Ser Thr Val 
545 550 555 560 



Thr Ala Ala Arg Thr Val Glu He He Gin Val Asp Glu Asp He Pro 
565 570 575 



Ala Ala Thr Ser Ala Ala Ala Thr Ala Ala Pro Ser Gly Val Ser Gly 
580 585 590 



Glu Gly Ala Val Val Leu Pro Thr He His Asp His He Asn Tyr Asn 
595 600 605 



Thr Tyr Lys Pro Ala His Gly Ala His Trp Thr Glu Asn Ser Leu Gly 
610 615 620 
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Asn Ser Leu His Pro Thr Val Thr Thr lie Ser Glu Pro Tyr He He 
625 630 635 640 



Gin Thr His Thr Lys Asp Lys Val Gin Glu Thr Gin He 
645 650 ■ 



<210> 22 

<211> 640 

<212> PRT 

<213> Homo sapiens 

<400> 22 

Met Leu Asn Lys Met Thr Leu His Pro Gin Gin He Met He Gly Pro 
15 10 15 



Arg Phe Asn Arg Ala Leu Phe Asp Pro Leu Leu Val Val Leu Leu Ala 
20 25 30 



Leu Gin Leu Leu Val Val Ala Gly Leu Val Arg Ala Gin Thr Cys Pro 
35 40 45 



Ser Val Cys Ser Cys Ser Asn Gin Phe Ser Lys Val He Cys Val Arg 
50 55 • 60 . . 



Lys Asn Leu Arg Glu Val Pro Asp Gly He Ser Thr Asn Thr Arg Leu 
65 70 75 80 



Leu Asn Leu His Glu Asn Gin He Gin He He Lys Val Asn Ser Phe 
85 90 95 



Lys His Leu Arg His Leu Glu He Leu Gin Leu Ser Arg Asn His He 
100 105 110 



Arg Thr He Glu He Gly Ala Phe Asn Gly Leu Ala Asn Leu Asn Thr 
115 120 125 



Leu Glu Leu Phe Asp Asn Arg' Leu Thr Thr He Pro Asn Gly Ala Phe 
130 135 140 



Val Tyr Leu Ser Lys Leu Lys Glu Leu Trp Leu Arg Asn Asn Pro He 
145 150 155 160 



Glu Ser He Pro Ser Tyr Ala Phe Asn Arg He Pro Ser Leu Arg Arg 
165 170 175 
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Leu Asp Leu Gly Glu Leu Lys Arg Leu Ser Tyr lie Ser Glu Gly Ala 
180 185 190 



Phe Glu Gly Leu Ser Asn Leu Arg Tyr Leu Asn Leu Ala Met Cys Asn 
195 200 205 



Leu Arg Glu lie Pro Asn Leu Thr Pro Leu lie Lys Leu Asp Glu Leu 
210 215 220 



Asp Leu Ser Gly Asn His Leu Ser Ala lie Arg Pro Gly Ser Phe Gin 
225 230 235 240 



Gly Leu Met His Leu Gin Lys Leu Trp Met lie Gin Ser Gin lie Gin 
245 250 255 



Val lie Glu Arg Asn Ala Phe Asp Asn Leu Gin Ser Leu Val Glu lie 
260 265 270 



Asn Leu Ala His Asn Asn Leu Thr Leu Leu Pro His Asp Leu Phe Thr 
275 280 285 



Pro Leu His His Leu Glu Arg lie His Leu His His Asn Pro Trp Asn 
290 295 300 



Cys Asn Cys Asp lie Leu Trp Leu Ser Trp Trp lie Lys Asp Met Ala 
305 310 315 320 



Pro Ser Asn Thr Ala Cys Cys Ala Arg Cys Asn Thr Pro Pro Asn Leu 
325 330 335 



Lys Gly Arg Tyr lie Gly Glu Leu Asp Gin Asn Tyr Phe Thr Cys Tyr 
340 345 350 



Ala Pro Val lie Val Glu Pro Pro Ala Asp Leu Asn Val Thr Glu Gly 
355 360 365 



Met Ala Ala Glu Leu Lys Cys Arg Ala Ser Thr Ser Leu Thr Ser Val' 
370 375 380 



Ser Trp lie Thr Pro Asn Gly Thr Val Met Thr His Gly Ala Tyr Lys 
385 390 395 400 



Val Arg lie Ala Val Leu Ser Asp Gly Thr Leu Asn Phe Thr Asn Val 
405 410 415 
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Thr Val Gin Asp Thr Gly Met Tyr Thr Cys Met Val Ser Asn Ser Val 
420 425 430 



Gly Asn Thr Thr Ala Ser Ala Thr Leu Asn Val Thr Ala Ala Thr Thr 
435 440 445 



Thr Pro Phe Ser Tyr Phe Ser Thr Val Thr Val Glu Thr Met Glu Pro 
450 455 460 



Ser Gin Asp Glu Ala Arg Thr Thr Asp Asn Asn Val Gly Pro Thr Pro 
465 470 475 480 



Val Val Asp Trp Glu Thr Thr Asn Val Thr Thr Ser Leu Thr Pro Gin 
485 490 495 



Ser Thr Arg Ser Thr Glu Lys Thr Phe Thr He Pro Val Thr Asp He 
500 505 510 



Asn Ser Gly He Pro Gly He Asp Glu Val Met Lys Thr Thr Lys He 
515 520 525 



He He Gly Cys Phe Val Ala He Thr Leu Met Ala Ala Val Met Leu 
530 535 540 



Val He Phe Tyr Lys Met Arg Lys Gin His His Arg Gin Asn His His 
545 550 555 560 



Ala Pro Thr Arg Thr Val Glu He He Asn Val Asp Asp Glu He Thr 
565 570 575 



Gly Asp Thr Pro Met Glu Ser His Leu Pro Met Pro Ala He Glu His 
580 585 590 



Glu His Leu Asn His Tyr Asn Ser Tyr Lys Ser Pro Phe Asn His Thr 
595 600 605 



Thr Thr Val Asn Thr He Asn Ser He His Ser Ser Val His Glu Pro 
610 ' 615 620 



Leu Leu He Arg Met Asn Ser Lys Asp Asn Val Gin Glu Thr Gin He 
625 630 635 640 



<210> 23 

<211> 422 

<212> PRT 

<213> Homo sapiens 
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<400> 23 

Met Cys Asn Leu Lys Asp lie Pro Asn Leu Thr Ala Leu Val Arg Leu 
15 10 15 



Glu Glu Leu Glu Leu Ser Gly Asn Arg Leu Asp Leu lie Arg pro Gly 
20 25 30 



Ser Phe Gin Gly Leu Thr Ser Leu Arg Lys Leu Trp Leu Met His Ala 
35 40 . 45 



Gin Val Ala Thr lie Glu Arg Asn Ala Phe Asp Asp Leu Lys Ser Leu 
50 55 60 



Glu Glu Leu Asn Leu Ser His Asn Asn Leu Met Ser Leu Pro His Asp 
65 70 75 80 



Leu Phe Thr Pro Leu His Arg Leu Glu Arg Val His Leu Asn His Asn 
85 90 95 



Pro Tzp His Cys Asn Cys Asp Val Leu Trp Leu Ser Trp Trp Leu Lys 
100 105 110 



Glu Thr Val Pro Ser Asn Thr Thr Cys Cys Ala Arg Cys His Ala Pro 
115 120 125 



Ala Gly Leu Lys Gly Arg Tyr lie Gly Glu Leu Asp Gin Ser His Phe 
130 135 140 



Thr Cys Tyr Ala Pro Val lie Val Glu Pro Pro Thr Asp Leu Asn Val 
145 150 155 160 



Thr Glu Gly Met Ala Ala Glu Leu Lys Cys Arg Thr Gly Thr Ser Met 
165 170 175 



Thr Ser Val Asn Trp Leu Thr Pro Asn Gly Thr Leu Met Thr His Gly 
180 185 190 



Ser Tyr Arg Val Arg lie Ser Val Leu His Asp Gly Thr Leu Asn Phe 
195 200 205 



Thr Asn Val Thr Val Gin Asp Thr Gly Gin Tyr Thr Cys Met Val Thr 
210 215 220 



Asn Ser Ala Gly Asn Thr Thr Ala Ser Ala Thr Leu Asn Val Ser Ala 
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225 230 235 240 

Val Asp Pro Val Ala Ala Gly Gly Thr Gly Ser Gly Gly Gly Gly Pro 
245 250 255 

Gly Gly Ser Gly Gly Val Gly Gly Gly Ser Gly Gly Tyr Thr Tyr Phe 
260 265 270 

Thr Thr Val Thr Val Glu Thr Leu Glu Thr Gin Pro Gly Glu Glu Ala 
275 280 285 

Leu Gin Pro Arg Gly Thr Glu Lys Glu Pro Pro Gly Pro Thr Thr Asp 
290 295 300 

i 

Gly Val Trp Gly Gly Gly Arg Pro Gly Asp Ala Ala Gly Pro Ala Ser 
305 310 315 320 

Ser Ser Thr Thr Ala Pro Ala Pro Arg Ser Ser Arg Pro Thr Glu Lys 
325 330 335 



Ala Phe Thr Val Pro He Thr Asp Val Thr Glu Asn Ala Leu Lys Asp 
340 345 350 



Leu Asp Asp Val Met Lys Thr Thr Lys He He He Gly Cys Phe Val 
355 360 365 



Ala He Thr Phe Met Ala Ala Val Met Leu Val Ala Phe Tyr Lys Leu 
370 375 380 



Arg Lys Gin His Gin Leu His Lys His His Gly Pro Thr Arg Thr Val 
385 390 395 400 



Glu He He Asn Val Glu Asp Glu Leu Pro Ala Ala Ser Ala Val Ser 
405 410 415 



Val Ala Ala Ala Ala Ala 
420 



<210> 24 

<211> 811 

<212> PRT 

<213> Homo sapiens 

<400> 24 

Met Glu Ala Ala Arg Ala Leu Arg Leu Leu Leu Val Val Cys Gly Cys 
1 5 10 15 
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Leu Ala Leu Pro Pro Leu Ala Glu Pro Val Cys Pro Glu Arg Cys Asp 
20 25 30 



Cys Gin His Pro Gin His Leu Leu Cys Thr Asn Arg Gly Leu Arg Val 
35 40 45 



Val Pro Lys Thr Ser Ser Leu Pro Ser Pro His Asp Val Leu Thr Tyr 
50 55 60 



Ser Leu Gly Gly Asn Phe lie Thr Asn He Thr Ala Phe Asp Phe His 
65 70 75 80 



Arg Leu Gly Gin Leu Arg Arg Leu Asp Leu Gin Tyr Asn Gin He Arg 
85 90 95 



Ser Leu His Pro Lys Thr Phe Glu Lys Leu Ser Arg Leu Glu Glu Leu 
100 105 110 



Tyr Leu Gly Asn Asn Leu Leu Gin Ala Leu Ala Pro Gly Thr Leu Ala 
115 120 125 



Pro Leu Arg Lys Leu Arg He Leu Tyr Ala Asn Gly Asn Glu He Ser 
130 135 140 



Arg Leu Ser Arg Gly Ser Phe Glu Gly Leu Glu Ser Leu VaJ. Lys Leu 
145 150 155 160. 



Arg Leu Asp Gly Asn Ala Leu Gly Ala Leu Pro Asp Ala Val Phe Ala 
165 170 175 



Pro Leu Gly Asn Leu Leu Tyr Leu His Leu Glu Ser Asn Arg He Arg 
180 185 190 



Phe Leu Gly Lys Asn Ala Phe Ala Gin Leu Gly Lys Leu Arg Phe Leu 
195 200 205 



Asn Leu Ser Ala Asn Glu Leu Gin Pro Ser Leu Arg His Ala Ala Thr 
210 215 220 



Phe Ala Pro Leu Arg Ser Leu- Ser Ser Leu He Leu Ser Ala Asn Ser 
225 230 235 240 



Leu Gin His Leu Gly Pro Arg He Phe Gin His Leu Pro Arg Leu Gly 
245 250 255 
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Leu Leu Ser Leu Arg Gly Asn Gin Leu Thr His Leu Ala Pro Glu Ala 
260 265 270 



Phe Trp Gly Leu Glu Ala Leu Arg Glu Leu Arg Leu Glu Gly Asn Arg 
275 280 285 



Leu Ser Gin Leu Pro Thr Ala Leu Leu Glu Pro Leu His Ser Leu Glu 
290 295 300 



Ala Leu Asp Leu Ser Gly Asn Glu Leu Ser Ala Leu His Pro Ala Thr 
305 310 315 320 



Phe Gly His Leu Gly' Arg Leu hrg Glu Leu Ser Leu Arg Asn Asn Ala 
325 330 335 



Leu Ser Ala Leu Ser Gly Asp lie Phe Ala Ala Ser Pro Ala Leu Tyr 
340 345 350 



Arg Leu Asp Leu Asp Gly Asn Gly Trp Thr Cys Asp Cys Arg Leu Arg 
355 360 365 



Gly Leu Lys Arg Trp Met Gly Asp Trp His Ser Gin Gly Arg Leu Leu 
370 375 380 



Thr Val Phe Val Gin Cys Arg His Pro Pro Ala Leu Arg Gly Lys Tyr 
385 390 395 400 



Leu Asp Ty^r Leu Asp Asp Gin Gin Leu Gin Asn Gly Ser Cys Ala Asp 
405 410 415 



Pro Ser Pro Ser Ala Ser Leu Thr Ala Asp Arg Arg Arg Gin Pro Leu 
420 425 430 



Pro Thr Ala Ala Gly Glu Glu Met Thr Pro Pro Ala Gly Leu Ala Glu 
435 440 445 



Glu Leu Pro Pro Gin Pro Gin Leu Gin Gin Gin Gly Arg phe Leu Ala 
450 455 460 



Gly Val Ala Trp Asp Gly Ala Ala Arg Glu Leu Val Gly Asn Arg Ser 
465 470 475 480 



Ala Leu Arg Leu Ser Arg Arg Gly Pro Gly Leu Gin Gin Pro Ser Pro 
485 490 495 
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Ser Val Ala Ala Ala Ala Gly Fro Ala Pro Gin Ser Leu Asp Leu His 
500 505 510 



Lys Lys Pro Gin Arg Gly Arg Pro Thr Arg Ala Asp Pro Ala Leu Ala 
515 520 525 



Glu Pro Thr Pro Thr Ala Ser Pro Gly Ser Ala Pro Ser Pro Ala Gly 
530 535 540 



Asp Pro Trp Gin Arg Ala Thr Lys His Arg Leu Gly Thr Glu His Gin 
545 550 555 560 



Glu Arg Ala Ala Gin Ser Asp Gly Gly Ala Gly Leu Pro Pro Leu Val 
565 570 575 



Ser Asp Pro Cys Asp Phe Asn Lys Phe lie Leu Cys Asn Leu Thr Val 
580 585 590 



Glu Ala Val Gly Ala Asp Ser Ala Ser Val Arg Trp Ala Val Arg Glu 
595 600 605 



His Arg Ser Pro Arg Pro Leu Gly Gly Ala Arg Phe Arg Leu Leu Phe 
610 615 620 



Asp Arg Phe Gly Gin Gin Pro Lys Phe His Arg Phe Val Tyr Leu Pro 
625 630 635 640 



Glu Ser Ser Asp Ser Ala Thr Leu Arg Glu Leu Arg Gly Asp Thr Pro 
645 650 655 



Tyr Leu Val Cys Val Glu Gly Val Leu Gly Gly Arg Val Cys Pro Val 
660 665 670 



Ala Pro Arg Asp His Cys Ala Gly Leu Val Thr Leu Pro Glu Ala Gly 
675 680 685 



Ser Arg Gly Gly Veil Asp Tyr Gin I^u Leu Thr Leu Ala Leu Leu Thr 
690 695 700 



Val Asn Ala Leu Leu Val Leu Leu Ala Leu Ala Ala Trp Ala Ser Arg 
705 710 715 720 



Trp Leu Arg Arg Lys Leu Arg Ala Arg Arg Lys Gly Gly Ala Pro Val 
725 730 735 
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His Val Arg His Met Tyr Ser Thr Arg Arg Pro Leu Arg Ser Met Gly 
740 745 750 



Thr Gly Val Ser Ala Asp Phe Ser Gly Phe Gin Ser His Arg Pro Arg 
755 760 765 



Thr Thr Val Cys Ala Leu Ser Glu Ala Asp Leu lie Glu Phe Pro Cys 
770 775 780 



Asp Arg Phe Met Asp Ser Ala Gly Gly Gly Ala Gly Gly Ser Leu Arg 
785 790 795 800 



Arg Glu Asp Arg Leu Leu Gin Arg Phe Ala Asp 
805 810 



<210> 25 

<211> 674 

<212> PRT 

<213> Homo sapiens 

<400> 25 

Met Val Val Ala His Pro Thr Ala Thr Ala Thr Thr Thr Pro Thr Ala 
15 10 15 



Thr Val Thr Ala T2ir Val Vai. Met Thr Thr Ala Thr Met Asp Leu Arg 
20 25 30 



Asp Trp Leu Phe Leu Cys Tyr Gly Leu lie Ala Phe Leu Thr Glu Val 
35 40 45 



lie Asp Ser Thr Thr Cys Pro Ser Val Cys Arg Cys Asp Asn Gly Phe 
50 55 60 



lie Tyr Cys Asn Asp Arg Gly Leu Thr Ser He Pro Ala Asp He Pro 
65 70 75 80 



Asp Asp Ala Thr Thr Leu Tyr Leu Gin Asn Asn Gin lie Asn Asn Ala 
85 90 95 



Gly He Pro Gin Asp Leu Lys Thr Lys Val Asn Val Gin Val He Tyr 
100 105 110 



Leu Tyr Glu Asn Asp Leu Asp Glu Phe Pro He Asn Leu Pro Arg Ser 
115 .120 125 . 
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Leu Arg Glu Leu His Leu Gin Asp Asn Asn Val Arg Thr He Ala Arg 
130 135 140 



Aap Ser Leu Ala Arg He Pro Leu Leu Glu Lys Leu His Leu Asp Asp 
145 150 155 160 



Asn Ser Val Ser Thr Val Ser He Glu Glu Asp Ala Phe Ala Asp Ser 
165 170 175 



Lys Gin Leu Lys Leu Leu Phe Leu Ser Arg Asn His Leu Ser Ser He 
180 185 190 



Pro Ser Gly Leu Pro His Thr Leu Glu Glu Leu Arg Leu Asp Asp Asn 
195 200 205 



Arg He Ser Thr He Pro Leu His Ala Phe Lys Gly Leu Asn Ser Leu 
210 215 220 



Arg Arg Leu Val Leu Asp Gly Asn Leu Leu Ala Asn Gin Arg He Ala 
225 230 235 240 



Asp Asp Thr Phe Ser Arg Leu Gin Asn Leu Thr Glu Leu Ser Leu Val 
245 250 255 



Arg Asn Ser Leu Ala Ala Pro Pro Leu Asn Leu Pro Ser Ala His Leu 
260 265 270 



Gin Lys Leu Tyr Leu Gin Asp Asn Ala He Ser His He Pro Tyr Asn 
275 280 285 



Thr Leu Ala Lys Met Arg Glu Leu Glu Arg Leu Asp Leu Ser Asn Asn 
290 295 300 



Asn Leu Thr Thr Leu Pro Arg Gly Leu Phe Asp Asp Leu Gly Asn Leu 
305 310 315 320 



Ala Gin Leu Leu Leu Arg Asn Asn Pro Trp Phe Cys Gly Cys Asn Leu 
325 330 335 



Met Trp Leu Arg Asp Trp Val Lys Ala Arg Ala Ala Val Val Asn Val 
340 345 350 



Arg Gly Leu Met Cys Gin Gly Pro Glu Lys Val Arg Gly Met Ala He 
355 360 365 
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Lys Asp lie Thr Ser Glu Met Asp Glu Cys Phe Glu Thr Gly Pro Gin 
370 375 380 



Gly Gly Val Ala Asn Ala Ala Ala Lys Thr Thr Ala Ser Asn His Ala 
385 390 395 400 



Ser Ala Thr Thr Pro Gin Gly Ser Leu Phe Thr Leu Lys Ala Lys Arg 
405 410 415 



Pro Gly Leu Arg Leu Pro Asp Ser Asn lie Asp Tyr Pro Met Ala Thr 
420 425 430 



Gly Asp Gly Ala Lys Thr Leu Ala lie His Val Lys Ala Leu Thr Ala 
435 440 445 



Asp Ser lie Arg lie Thr Trp Lys Ala Thr Leu Pro Ala Ser Ser Phe 
450 455 460 



Arg Leu Ser Trp Leu Arg Leu Gly His Ser Pro Ala Val Gly Ser lie 
465 470 475 480 



Thr Glu Thr Leu Val Gin Gly Asp Lys Thr Glu Tyr Leu Leu Thr Ala 
485 490 495 



Leu GZu Pro Lys Ser Thr Tyr lie He Cys Met Val Thr Met Glu T2ir 
500 505 510 



Ser Asix Ala Tyr Val Ala Asp Glu Thr Pro Val Cys Ala Lys Ala Glu 
515 520 525 



Thr Ala Asp Ser Tyr Gly Pro Thr Thr Thr Leu Asn Gin Glu Gin Asn 
530 535 540 



Ala Gly Pro Met Ala Ser Leu Pro Leu Ala Gly He He Gly Gly Ala 
545 550 555 560 



Val Ala Leu Val Phe Leu Phe Leu Val Leu Gly Ala He Cys Trp Tyr 
565 570 575 



Val His Gin Ala Gly Glu Leu Leu Thr Arg Glu Arg Ala Tyr Asn Arg 
580 • 585 590 



Gly Ser Arg Glu Lys Asp Asp Tyr Met Glu Ser- Gly Thr Lys Lys Asp 
595 600 605 
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Asn Ser lie Leu Glu lie Arg Gly Pro Gly Leu Gin Met Leu Pro lie 
6X0 615 620 



Asn Pro Tyr Arg Ala Lys Glu Glu Tyr Val Val His Thr lie Phe Pro 
625 630 635 640 



Ser Asn Gly Ser Ser Leu Cys Lys Ala Thr His Thr lie Gly Tyr Gly 
645 650 655 



Thr Tlir Arg Gly Tyr Arg Asp Gly Gly lie Pro Asp He Asp Tyr Ser 
660 665 670 



Tyr Thr 



<210> 26 

<211> 660 

<212> PRT 

<213> Homo sapiens 

<400> 2 6 

Met Gly Leu Gin Thr Thr Lys Tarp Pro Ser His Gly Ala Phe Phe Leu 
15 10 15 



Lys Ser Trp Leu He He Ser Leu Gly Leu Tyr Ser Gin Val Ser Lys 
20 25 30 



Leu Leu Ala Cys Pro Ser Val Cys Arg Cys Asp Arg Asn Phe Val Tyr 
35 40 45 



Cys Asn Glu Arg Ser Leu Thr Ser Val Pro Leu Gly He Pro Glu Gly 
50 55 60 



Val Thr Val Leu Tyr Leu His Asn Asn Gin He Asn Asn Ala Gly Phe 
65 70 75 80 



Pro Ala Glu Leu His Asn Val Gin Ser Val His Thr Val Tyr Leu Tyr 
85 90 95 



Gly Asn Gin Leu Asp Glu Phe Pro Met Asn Leu Pro Lys Asn Val Arg 
100 105 HO 



Val Leu His Leu Gin Glu Asn Asn He Gin Thr He Ser Arg Ala Ala 
115 120 125 
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Leu Ala Gin Leu Leu Lys Leu Glu Glu Leu His Leu Asp Asp Asn Ser 
130 135 140 



lie Ser Thr Val Gly Val Glu Asp Gly Ala Phe Arg Glu Ala He Sef 
145 150 155 160 



Leu Lys Leu Leu Phe Leu Ser Lys Asn His Leu Ser Ser Val Pro Val 
165 170 175 



Gly Leu Pro Val Asp Leu Gin Glu Leu Arg Val Asp Glu Asn Arg He 
180 185 190 



Ala Val He Ser Asp Met Ala Phe Gin Asn Leu Thr Ser Leu Glu Arg 
195 200 205' 



Leu He Val Asp Gly Asn Leu Leu Thr Asn Lys Gly He Ala Glu Gly 
210 215 . 220 



Thr Phe Ser His Leu Thr Lys Leu Lys Glu Phe Ser He Val Arg Asn 
225 230 235 240 



Ser Leu Ser His Pro Pro Pro Asp Leu Pro Gly Thr His Leu He Arg 
245 250 255 



Leu Tyr Leu Gin Asp Asn Gin He Asn His He Pro Leu Thr Ala Phe 
260 265 270 



Ser Asn Leu Arg Lys Leu Glu Arg Leu Asp He Ser Asn Asn Gin Leu 
275 280 • 285 



Arg Met Leu Thr Gin Gly Val Phe Asp Asn Leu Ser Asn Leu Lys Gin 
290 295 300 



Leu Thr Ala Arg Asn Asn Pro Trp Phe Cys Asp Cys Ser He Lys Trp 
305 310 315 320 



Val Thr* Glu Trp Leu Lys Tyr He Pro Ser Ser Leu Asn Val Arg Gly 
325 330 335 



Phe Met Cys Gin Gly Pro Glu Gin Val Arg Gly Met Ala Val Arg Glu 
340 345 350 



Leu Asn Met Asn Leu Leu Ser Cys Pro Thr Thr Thr Pro Gly Leu Pro 
355 360 365 
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Leu Phe Thr Pro Ala Pro Ser Thr Ala Ser Pro Thr Thr Gin Pro Pro 
370 375 380 

Thr Leu Ser lie Pro Asn Pro Ser Arg. Ser Tyr Thr Pro Pro Thr Pro 
385 390 395 400 

Thr Thr Ser Lys Leu Pro Thr He Pro Asp Trp Asp Gly Arg Glu Arg 
405 410 415 

Val Thr Pro Pro He Ser Glu Arg He Gin Leu Ser He His Phe Val 
420 425 430 

Asn Asp Thr Ser He Gin Val Ser Trp Leu Ser Leu Phe Thr Val Met 
435 ' 440 445 

Ala Tyr Lys Leu Thr Trp Val Lys Met Gly His Ser Leu Val Gly Gly 
450 455 460 



He Val Gin Glu Arg He Val Ser Gly Glu Lys Gin His Leu Ser Leu 
465 470 • 475 480 



Val Asn Leu Glu Pro Arg Ser Thr Tyr Arg He Cys Leu Val Pro Leu 
485 490 495 



Asp Ala Phe Asn Tyr Arg Ala Val Glu Asp Thr He Cys Ser Glu Ala 
500 505 510 



Thr Thr His Ala Ser Tyr Leu Asn Asn Gly Ser Asn Thr Ala Ser Ser 
515 520 525 



His Glu Gin Thr Thr Ser His Ser Met Gly Ser Pro Phe Leu Leu Ala 
530 535 540 



Gly Leu He Gly Gly Ala Val He Phe Val .Leu Val Val Leu Leu Ser 
545 550 555 560 



Val Phe Cys Trp His Met' His Lys Lys Gly Arg Tyr Thr Ser Gin Lys 
565 570 575 



Trp Lys Tyr Asn Arg Gly Arg Arg Lys Asp Asp Tyr Cys Glu Ala Gly 
580 585 590 



Thr Lys Lys Asp Asn Ser He Leu Glu Met Thr Glu Thr Ser Phe Gin 
595 600 605 
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lie Val Ser Leu Asn Asn Asp Gin Leu Leu Lys Gly- Asp Phe Arg Leu 
610 615 620 

Gin Pro lie Tyr Thr Pro Asn Gly Gly lie Asn Tyr Thr Asp Cys His 
625 630 635 640 

lie Pro Asn Asn Met Arg Tyr Cys Asn Ser Ser Val Pro Asp Leu Glu 
645 650 655 



His Cys His Thr 
660 



<210> 27 

<211> 649 

<212> PRT 

<213> Homo sapiens 

<400> 27 

Met lie Ser Ala Ala Trp Ser lie Phe Leu He Gly Thr Lys He Gly 
15 10 15 



Leu Phe Leu Gin Val Ala Pro Leu Ser Val Met Ala Lys Ser Cys Pro 
20 25 30 



Ser Val cys Arg* Cys Asp Ala Gly Phe He Tyr Cys Asn Asp Arg Phe 
35 40 45 



Leu Thr Ser He Pro Thr Gly He Pro Glu Asp Ala Thr Thr Leu Tyr 
50 55 60 



i;eu Gin Asn Asn Gin He Asn Asn Ala Gly He Pro Ser Asp Leu Lys 
65 70 75 80 



Asn Leu Leu Lys Val Glu Arg He Tyr Leu Tyr His Asn Ser Leu Asp 
85 90 95 



Glu Phe Pro Thr Asn Leu Pro Lys Tyr Val Lys Glu Leu His Leu Gin 
100 105 110 



Glu Asn Asn He Arg Thr He Thr Tyr Asp Ser Leu Ser Lys He Pro 
115 120 125 



Tyr Leu Glu Glu Leu His Leu Asp Asp Asn Ser Val Ser Ala Val Ser 
130 135 140 



He Glu Glu Gly Ala Phe Arg Asp Ser Asn Tyr Leu Arg Leu Leu Phe 
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Leu Ser Arg Asn His Leu Ser Thr lie Pro Trp Gly Leu Pro Arg Thr 
165 170 175 



lie Glu Glu Leu Arg Leu Asp Asp Asn Arg lie Ser Thr lie Ser Ser 
180 185 190 



Pro Ser Leu Gin Gly Leu Thr Ser Leu Lys Arg Leu Val Leu Asp Gly 
195 200 205 



Asn Leu Leu Asn Asn His Gly Leu Gly Asp Lys Val Phe Phe Asn Leu 
210 215 . 220 



Val Asn Leu Thr Glu Leu Ser Leu Val Arg Asn Ser Leu Thr Ala Ala 
225 230 235 240 



Pro Val Asn Leu Pro Gly Thr Asn Leu Arg Lys Leu Tyr Leu Gin Asp 
245 250 255 



Asn His lie Asn Arg Val Pro Pro Asn Ala Phe Ser Tyr Leu Arg Gin 
260 265 270 



Leu Tyr Arg Leu Asp Met Ser Asn Asn Asn Leu Ser Asn Leu Pro Gin 
275 280 • 285 



Gly lie Phe Asp Asp Leu Asp Asn lie Thr Gin Leu lie Leu Arg Asn 
290 295 300 



Asn Pro Trp Tyr Cys Gly Cys Lys Met Lys Trp Val Arg Asp Trp Leu 
305 310 315 320 



Gin Ser Leu Pro Val Lys Val Asn Val Arg Gly Leu Met Cys Gin Ala 
325 330 335 



Pro Glu Lys Val Arg Gly Met Ala lie Lys Asp Leu Asn Ala Glu Leu 
340 345 350 



Phe Asp Cys Lys Asp Ser Gly lie Val Ser Thr lie Gin lie Thr Thr 
355 360 365 



Ala lie Pro Asn Thr Val Tyr Pro Ala Gin Gly Gin Trp Pro Ala Pro 
370 375 380 



Val Thr Lys Gin Pro Asp He Lys Asn Pro Lys Leu Thr Lys Asp His 
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385 390 395 400 

Gin Thr Thr Gly Ser Pro Ser Arg Lys Thr lie Thr He Thr Val Lys 
405 410 415 



Ser Val Thr Ser Asp Thr He His He Ser Trp Lys Leu Ala Leu Pro 
420 425 430 



Met Thr Ala Leu Arg Leu Ser ■ Trp Leu Lys Leu Gly His Ser Pro Ala 
435 440 445 



Phe Gly Ser He Thr Glu Thr He Val Thr Gly Glu Arg Ser Glu Tyr 
450 455 460 



Leu Val Thr Ala Leu Glu Pro Asp Ser Pro Tyr Lys Val Cys Met Val 
465 470 475 480 



Pro Met Glu Thr Ser Asn Leu Tyr Leu Phe Asp Glu Thr Pro Val Cys 
485 490 495 



He Glu Thr Glu Thr Ala Pro Leu Arg Met Tyr Asn Pro Thr Thr Thr 
500 505 510 



Leu Asn Arg Glu Gin Glu Lys Glu Pro Tyr Lys Asn Pro Asn Leu Pro 
515 520 525 



Leu Ala Ala He He Gly Gly Ala Val Ala Leu Val Thr He Ala Leu 
530 535 540 



Leu Ala Leu Val Cys Trp Tyr Val His Arg Asn Gly Ser Leu Phe Ser 
545 550 555 560 



Arg Asn Cys Ala Tyr Ser Lys Gly Arg Arg Arg Lys Asp Asp Tyr Ala 
565 570 575 



Glu Ala Gly Thr Lys Lys Asp Asn Ser He Leu Glu He Arg Glu Thr 
580 585 590 



Ser Phe Gin Met Leu Pro He Ser Asn Glu Pro He Ser Lys Glu Glu 
595 600 605 



Phe Val He His Thr lie Phe Pro Pro Asn Gly Met Asn Leu Tyr Lys 
610 615 620 



Asn Asn His Ser -Glu Ser Ser Ser Asn Arg Ser Tyr Arg Asp Ser Gly 
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625 630 635 640 



He Pro Asp Ser Asp His Ser His Ser 
645 



<210> 28 

<211> 261 

<212> PRT 

<213> Homo sapiens 

<400> 28 

Met Ala Pro Val Pro Gly Ser Leu Gly Gin Gly Arg Asp Ser Gly Asp 
15 10 15 



Ser Ala Ser Lys Ser Arg Glu Ala Ser Gly Gly Pro Gin Leu Ser Ser 
20 25 30 



Ser Ala Ser Phe Ser Arg Trp Leu Val Ala Ser Pro Gly Ala Gly Gly 
35 40 45 



Trp Pro Leu Arg Leu Ala Gly Trp Gly Ala Ser Pro Leu Arg Leu Ala 
50 55 60 



Gly Trp Gly Gly Met Ala Ala Ser Ala Trp Leu Glu Ala Gly Leu Ala 
65 .70 75 80 



Arg Val Leu Phe Tyr Pro Thr Leu Leu Tyr Thr Val Phe Arg Gly Arg 
85 90 95 



Val Arg Gly Pro Ala His Arg Asp Trp Tyr His Arg He Asp His Thr 
100 105 110 



Val Leu Leu Gly Ala Leu Pro Leu Lys Asn Met Thr Arg Arg Leu Val 
115 120 125 



Leu Asp Glu Asn Val Arg Gly Val He Thr Met Asn Glu Glu Tyr Glu 
130 135 140 



Thr Arg Phe Leu Cys Asn Thr Ser Lys Glu Trp Lys Lys Ala Gly Val 
145 150 155 160 



Glu Gin Leu Arg Leu Ser Thr Val Asp Met Thr Gly Val Pro Tlir Leu 
165 170 175 



Ala Asn Leu His Lys Gly Val Gin Phe Ala Leu Lys Tyr Gin Ala Leu 
180 185 190 
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Gly Gin Cys Val Tyr Val His Cys Lys Ala Gly Arg Ser Arg Ser Ala 
195 200 205 



Thr Met Val Ala Ala- Tyr Leu lie Gin Val His Asn Trp Ser Pro Glu 
210 215 220 



Glu Ala lie Glu Ala He Ala Lys He Arg Ser His He Ser He Arg 
225 230 235 240 



Pro Ser Gin Leu Glu Val Leu Lys Glu Phe His Lys Glu He Thr Ala 
245 250 255 



Arg Ala Ala Lys Asn 
260 
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BOS H. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 

This application contains the following inventions or groups of inventions whidi are not so linked as to fonn a single general inventive 
concept under PCT Rule 13.1. In order for all inventions to be examined, die appr<^riate additional examination fees must be paid. 

It is noted diat claims 17-18 are not searchable, because they are incomprehensible. It is further noted that claim 26 is not searchable, 
because die language "said disease" in claim 26 lacks antecedent basis and is not found in claun 23, to ^ch claim 26 is dependent. 
Similarly, daim 27 is not searchable, because the language "said cancer" in claim 27 lacks antecedent basis and is not found m claim 24, 
to which daim 27 is depscdem 

GroiQ) 1, claun(s) 1, 4-5, 7, drawn to a method for identifying a candidate pS3 padiway modulating agent, conqirisiDg providing a 
binding assay, using a HM polypeptide of SEQ ID NO: IS (or LRRNl). 

Groups 2-14, claim(s) 1, 4-5, 7, drawn to a method for identifyu^ a candidate p53 pathway modulating agent, comprismg providing a 
binding assay, using a HM polypeptide of SEQ ID NO: 16-28. A method usug each of the HM polypepddes of SEQ ID NO: 16-28 

constitutes a single invention. 

Groups 15-27, claim(s) 1-3, 6, drawn to a method for idemifying a candidate p53 padiway modulating agent, comprising providing an . 
apoptosis assay, using a polynucleotide encoding a HM polypq)tide of SEQ ID NO: 1-14. A mediod using each of the po^nucleotides 
encoding die HM polypeptides of SEQ ID NO: 1-14 constitutes a single invention. 

Groins 28-41, claim(s) 1-3, 6, drawn to a method for identiiyfaig a candidate p53 pathway moduiathig agent, compri^g providii^ a cell 
proliferation assay, using a polynucleotide encodmg a HM polypeptide of SEQ ID NO: 1-14. A mediod usmg each of the potynndeotides 
encodmg the HM polypq>tides of SEQ ID NO: 1-14 constitutes a suigle inventioiL 

Groups 42-55, claun(s) 1-3, 6, drawn to a method for identifyfaig a candidate pS3 pathway modulating agent, comprismg providii^ an 
angiogenesis assay, using a polynucleotide encodmg a HM pdypqdde of SEQ ID NO: 1-14. A mediod usmg each of the polynucleotides 
encoding die HM polypqitides of SEQ ID NO: 1-14 constitutes a dngle invention. 

Groups 56-69, daim(8) 1-3. 6, drawn to a mediod for identi^ing a candidate p53 pathway moduladng agent* coinprising providing a 
hypoxic induction assay, a polynucleotide encoding a HM polypeptide of S3BQ ID NO: 1-14. A mediod usuig each of the 
polynucleotides enmding the HM polypeptides of SEQ ID NO: 1-14 constitutes a sin^ inveotion. 

Groiqis 70-83, ckum(s) 1, 8-10, drawn to a nnetiiod for idemifying a candidate |i53 padiway niodulatii^ 

expr^ott assay, using a polynucleotide encodhig a HM polypq^ of SEQ ID NO: 1-14. A method usmg each of die polynucleotides 
encodmg die HM polypeptides of SEQ ID NO: 1-14 constitutes a sutgle mvention. 

Groups 84-97, claun(s) 1, 11-12, drawn to a mediod for identifyii^ a candidate p53 padiway modulating agem, comprising detecting a 
phenotype change m a mouse model, using a modulator of a HM polypqitide of SEQ ID NO: 15-28. A method usuig the modulators of 
each of die HM polypeptides of SEQ ID NO: 15-28 constitutes a single mvention. 

Groups 98-111, claim(s) 1, 11-12, drawn to a method for idemifying a candidate p53 pathway modulatmg agent, comprising detecting a 
phenotype change ui a mouse model, using a modulator of a polynucleotide encoding a HM polypeptide of SEQ ID NO: 1-14. A mediod 
using die modulators of each of die polynucleotide oiooding die HM polypeptides of SEQ ID NO: 1-14 constinites a single mvention. 

Groups 112-125, claims 13-15, 22-24, drawn to a mediod for modulating a pS3 padiway of a.cell using a candidate antibody modulator 
diat specifically bmds to a HM polypeptide of SEQ ID NO: 15-28. A mediod uising die modulators of each of die HM polypeptides of 
SEQ ID NO: 15-28 constitutes a smgle invention. 

Groups 126-139, claims 13-15, 22-24, dra\vn to a mediod for modulatmg a p53 pathv/ay of a cell using a small molecule modulator that 
specifically binds to a HM polypeptide of SEQ ID NO: 15-28. A mediod usmg die modularors of each of die HM polypeptides of SEQ 
ID NO: 15-28 constitutes a shigle invention. 

Groups 140-153, claims 1, 16, 19, drawn to a mediod for identifying a candidate p53 pathway modulating agem, comprising providing 
two assav svstem. wherein the second assay system comprises cultured cells, using a polynucleotide encoding a HM oolvDCDtide of SEQ 
Form PCT/ISA/210 (second sheet) (July 1998) 
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ID NO: 1-14. A mettiod using eadi of the polynucleotide encoding die HM pdlypqttMes of SEQ ID NO: M4 constitutes a single 
invention. 

Groups 154-167, claims 1, 16, 20-21, drawn to a method for identifying a candidate pS3 pathv/ay m(»lulating agent, comprising 
providing two assay system, wherein the second assay system comprises a non-human animal, using a polynucleotide encoding a HM 
polypsptiite of SEQ ID NO: 1-14. A method using each of flie polynucleotide encoding die HM polypq)tidc8 of SEQ ID NO: 1-14 
constinites a single invention. 

Groups 168-181, daims 22-24, drav/n to a meflicd for modulating a p53 pathway of a cell using a nucleic acid modulator that spscificaily 
bmds to polynucleotide encodmg a HM potyp^de of SEQ ID NO: M4. A metiicd using die modulators of each of die polynucleotides 
encodmg die HM polypeptides of SEQ ID NO: 1-14 constitutes a single invention. 

Groups 182-195, claun 25, drawn to a metlhcd for diagnosing a disease, comprising detecting HM protein expression of SEQ ID NO: 
15-28. A mediod delecting each of die HM polypeptides of SEQ ID NO: 15-28 constimtes a single invention. 

Groiqis 196-2(^, claim 25, drawn to a metlhod for diagnosing a disease, comprising detecting mRNA e7q)res5ion of HM polynucleotides 
of SEQ ID NO: M4. A method d^ecting each of die HM polynucleotides of SEQ ID NO: 1-14 constimtes a suigle invention. 



The inventions listed as Groups 1-209 do not relate to a single general inventive concqit under PCX Rule 13. 1 because, under PCT Rule 
13.2, diey lack the same or corresponding special taehniryi features for the following reasons: 

Accoidmg to per Rule 13.2, unity of invemion exists only when the shared same or corresponding technical feature is a contribution 
over the prior art. TTie inventions listed as groups 1-209 do not relate to a single general inventive conc^ because tiiey lack die same or 
corr^ponding te c hn ical feature. The technical feature of group I is a method for identifying a candidate p53 pathway modulating, 
comprisii^ providmg a bindmg assay using a HM polypeptide of SEQ ID NO: 15 (or LRRNl). The LRRNl protein or SEQ ID NO: 15 
is known in the ait, as disclosed in die specification on page 2» second paragrapii, and table 1. 
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